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Observations on Electrical TTieories, by John Leslie, Professor of Natural Plii« 
losophy in the University of Edinburgh — Experiments on the Growth of Pearl, with 
Observations on their Structure and Colour— Mr Kaluc on Macquarrje Island, cmn- 
raunicated by Sir Thomas Brisbane — Mr Blackadder on the Formation of Dew — A 
popular view of Mr Barlow’s Magnetical Experiments and Discoveries, particularly 
as they have been rendered applicable to the correction of the local attraction of Ve»* 
sels — Dr Gmelin’s Analysis of Pinite, from St Pardoux, in Auvergne — On die 
Geognostical Phenomena at tlie Temple of Serapis— Dn Turner’s Experiments on 
tlie Application of Daibereiner’s recent Discovery to Eudiomotry — Mr I^imont on 
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Captain Hall on South America. 
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« Captain Hall ITas executed hia task with 'the greatest possible success^' and 
has prodiiped a work of very great interest tnd amusement, which we can most 
honestly and warmly xecomfhend to thfe notice offonr readers. The style is na- 
seems to belong to the man ; he is fu% occupied wdth the great and 
^^portant scenes which are acting under liis eyes, but he mingles with more 

matters verV' amusing pictures of character and manners,” ‘-Edin- 

Meiiew, Xo^fYXIX^ ♦ ^ , 
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EDINBURGH ANNUAL REGISTER, 

Irom 1808 TO 1823. 

^ #. — . 

PUBLISHED BY ARCH, CONSTABLE & CO, EDINBURGH 
AND HURSTj ROBINSON & CO. LONDON. 

The Proprietors of tlio Edinburgh Annual Eegii^’tek having 
redeemed their pledge, of bringing down that work to the regular pe- 
riod of publication, feel themselves justified in soliciting attention to 
some ohservations on the nature of the work itself, and the shape in 
which it is now presented before the public. 

Ever since the general diffusion of knowledge, through the medium 
of the press, a work such as an Annual Register has been c<insidered 
indispensable to the literature of a country. It becomes necessary, 
la order to rescue the events of the year from that confusion and obli- 
vion which soon involves them, even in the eyes of those who have 
attended most closely to their daily lapse, —to form them into a com- 
bined and connected seiies, and exhibit them in that consistency and 
visible relation to each other, 'which time only can give. It is for the 
Annalist to rise above the little passions and interests of the moment, 
to contemplate events in their high historical hearings, ' to conned 
them with past and with future ages. Such a volume forms, also, 'a 
convenient depository for many important public documents, which, 
combined with the narrative, may render it a valuable storehouse of 
materials for the future historian/' Again, beneath the 'High ''ffiterests 
of the political scene, various minor particulars, standing out from the 
canvas of private life, may be selected from perishable materials, to 
form interesting objects of contemplation* ' / 

While the Proprietors thus felt, , that such' a woiric must he highly 
interesting to all who take delight in the retrospect ' of, pagt events, 
they, at the ,'same,ri«^e, ^w, \hat it was no ordinary 



Edmbwgh Annual Eegisten J 


could reuder it worthy of its object. It became tbeil tlieir study^ out 
-of tile copious intellect of the Northern Metropolis, to procure, Jbr 
each department, individuals eminently qualified to' treat ft siic- 
^ cess, ■ They fiatter themselves that they have succeeded, — that the 
Edinburgh Animal Register, now that the eloquence of Burke no 
longer adorns those of the sister kingdom, and that his mantle has not 
fallen on mny of his successors, may justly claim the foremost place 
in this class pf compositions. They trust even,, that, when duly ex- 
amined and compared, it will be found almost alone satisfactorily to 
folfil their appropriate objects. This conclusion is not rested mainly 
or chiefiy on their orvn opinion, which may he liable to bias ; they 
find it confirmed hy an extensive circle of intelligent judges, as well 
as supported by some positive facts, the reality and importance of 
which cannot be disputed. 

The Histpdoal-Naivaitve^ the main b<^y of such a 

work, laas been composed by men, whose names unquestionably would 
not suffer by a comparison with any in the whole circle of litera- 
ture. The most interesting of those events, which have occurred du- 
ring the era of their labours, are recoi'ded by an AutlwTy respecting 
whose the voice of Europe has pronounced an 

unanimous sentence, — who, on this occasion, has displayed the same 
energy of thought, comprehensive views and graphic powers, which 
have rendered his other works the ornament and delight of this lite- 
rary age, — and who still throws his mantle over the work. When 
they can add, that, for other portions they have been , indebted to 
the Biographer of .Nelson, and the Historian of Brazil, and that the 
remaiaing paats have not been judged unworthy of ranking with the 
works of these' great masters, — ^th.ey conceive themselves as standing 
indisputably upon strong ground, and the Edinburgh Annual Regis- 
ter as entitled to claim precedence of any historical work produced 
during the era , of 'its existence. . 

The proceedings of Parliament are exhib'lted in what has been ge- 
nerally admitted to, be a decidedly, improved plan. .Instead of treat- 
ing them. in the mere order of date, by which aJItopics are confused- 
ly mixed together, each leading subject treat® in a Chapter by it- 
self, and each mo|JoE or hill traced separately through all its ramifi- 
cations, from its. commencement to its issue. ' 

In the ftjtmry Departihent, as vfell as in lliat variety of minor and 
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miscellaaeous objects which come under the head of Chtonicle^ the 
Coiipilers have adopted a plan, which they conceive they may fairly ^ 
consider Is originaL Instead of strings of unconnected paragraphs, 
common-place essays, and long extracts from books, they have studied , 
to make their ^vo^k exhibit a complete picture of the penod to which 
it refers* Eejecting all extraneous and irrelevant matter, they pre- 
sent, in an arranged and connected view, every thing most interesting, 
which the year has presented, in every departmeni of human pursuit* 
An important Chapter is devoted to the record of Scientific Discove- 
ries and Improvements. These are exhibited, of course, rather in 
their grand outline, than in their minute details ; witli a view rather 
to estimate the general progress of human knowledge and thought, 
than the merits of particular writings and discourses. BiograpMcal 
Notices, as satisfactory as possible, are given of all eminent persons 
deceased within the year. A view is given of all Geographical Dis- 
coveries made within the period, with abstracts and notices of inte- 
resting Voyages and Travels. A copious collection of State Papers, 
Diplomatic Correspondence and Parliamentaay Reports, is embodied 
in the work. The most important and curious Trials and Law Pro- 
ceedings are very fully reported. A selection is made of Fugitive and 
Occasional Poetry, which has appeared in the course of the yem*. 
Articles of intelligence relatingto Literature , — to the Arts, — ^to Ec- 
clesiastical Affairs, and Religious Societies, — to Commerce, — ^to Agri- 
culture, — to National and Local Improvements, are collected and ar- 
ranged under their appropriate heads. A General Chronicle is then 
reserved for the reception of all those minor and miscellaneous notices, 
not referable to any special head, yet which cr)ntain information and 
interest, and without which the- v^ age and body of the.^iine*^ 
could not be exhibited. The volume is closed with a number In- 
fill Lists for record and reference. 

The only heavy complaint which has been lodged against the Edin- 
burgh Annual Register, and which has even been represented as can- 
celling, all its other merits, is founded on the extreme delays, which 
have retarded its publication. ' On these delays, " and /their unavoid-' 
able causes, the Proprietors need say very since they now prb- 
dttce the volume at the very earliest period when could'p(»siblyap- 
pear. They hope also, fronarthe time at which the composition 'ivas 
beguni the diligence emp|oyed, 'and. the prompt transmission' dfloraign . 
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materialsj tliat tbougli imperfections must exist, there will not, on the 
whole, appear marks of premature production. ^ 

The Eclinburgli Annual Register has now been earned' on for 
SEVENTEEN years, and consequently embraces a period in the history 
of Europe and ^ of .the world, which has not been surpassed, perhaps 
not equalled in interest, by any similar portion of time. Not only has 
it been marked by public events of unexampled magnitude, but this 
country, and in, sonib measure all the countries of Europe, have been 
making most rapid advances in all the arts that dignify and adorn life ; 
in literature and science ; in their public establishments ; and in the 
security ’and perfection of their domestic enjoyments. 

It is obviously impossible, in a notice of this kind, to give even an 
outline of the multitude of important subjects which a w^ork of such 
extent and such various materials must necessarily embrace. The 
following can oidy^-lMs-^cOTSstdefedTas*^^ imperfect abstract. 


HISTORY. 


VoL. 1. FOE 1808, 

BISTORf OF EUROPE. — State of Parties in the English House of 
Commons, Bonaparte’s Commercial Edicts, and British Orders in Council, 
Questions connected with the Attack on Copenhagen. Expedition to the Dar« 
danelies. Catholic Emancipation, Marquis Wellesley’s Conduct towards the 
Nabobs of Oude and Arcot. General Whiilocke’sTriai. Declarations of Rus. 
s!a, Denmark, and Prussia against Sweden. Parma, Placentia, and I'uscany 
Incorporated with France. Abdication of Charles IV. Bonaparte decoys the 
Royal Family of Spain to Bayonne. Insurrection at Madrid, Joseph Bona- 
parte nominated, by his brother, King of Spain and the Indies. Formation of the 
Proifincittl Juntas. EOfect of the Spanish Revolution in Britain. Siege of 2ara« 
gosa. Description of that City, and bravery of its Inhabitants. New Constltuiion 
foroied for Spain by the Intruder. Sir Arthur Wellesley’s Campaign in For to- 
ga!. Battle of Vimiera. Convention of Cimra. Siege of Gerona. ' Bonaparte 
enters Spain. ' Proceedings of the British Army, Sir' John. Moore. DifScuUies 
of Ms situation. Battle of Comuna, and Termination of the first Campaign in 
Spain, 


VoE, IL FO]^.i809* 

Vote of Thanks to Sir Arthur Wellesley and his Army, Debate upon the 
Campaign in Portugal and Convention of Cintra. State of Public Opinion 
respecting Spain at the tune of Sir John, Moore’s Retreat. Mr Frere’s Cor- 
respondence called foi. Earl Grey’s Motion of Censure' against Ministers for 
the Conduct of the war in Spain. Colonel Wardle’s Motion agalnat the Duke 
of York, J^oceedings of the Investigation, Acquittal, and Resignation of the 
Duke. M^ou of Sir FrancH Burdett for P^rliai^ntary Reform. Parliamen- 
my Proofings respecting Ireland. Affairs of theJBast 1 ndia Company. ■■ Dord 
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Cochrane’s Attack u^ou the French Squadron in the Eoad of Ais* Disputes 
with America. Revolution in Sweden. War between Russia and Turkey. Fall 
of M^stapha Bairacter. Affairs of Spain after the Embarkation of the English. Fail 
of Zaragosa. •Proceedings of Bonaparte at Madrid. Disturbances at Cadiz. 
Transactions in Germany. Bonaparte appears before 'Vienna. Passage of the 
Danube by the French. Battle of Aspern. Battle of Wagram. State of the 
Tyrol. History of Hofer. Expedition to Walcheren. Sir Arthur Wellesley' 
sent to Spain. Battle of Talavera. Sir Arthur raised to the Peerage. The Bri~ 
tish retire to the Frontiers of Portugal. Capitulation of Gerona. Bonaparte'* 
Divorce. 

VoL. III. FOR 1810, ^ 

Debates upon the Affairs of Spain, Debates upon the Walcheren Espeditiott^i 
Sir Francis Burdeit’s Letter to his Constituents, and Committal to the Tower, 
Brand’s Motion for Parliamentary Reform. Sir Samuel Eomiily’s Reform of the 
Ciiminal Law. Poor Clergy. Capture of Guadeloupe^ St Martin’s, and St Eu- 
Statius. Hi‘«tory of the Disturbances at Bladi-as. Conquest of the Spice Islands, 
Marriage of Bonaparte. Holland annexed to Frarjce. Romana’s Attack upon 
the Central Junta. French obtain possession of Andalusia, Siege of Cadiz, 
Suchet’s Attempt upon Valencia. Exploits of O’Donnell. Portuguese Army 
reformed by Marshal Beresford. Siege and Fall of Ciudad Rodrigo, Capture of 
Almeida. Battle of Busaco. Guerillas. • The Empecinado. Espoz y Mins, 
Debates upon the Liberty of the Press. Arrival of Ludeii Bonaparte in. Eng- 
land. Death of the Princess Amelia. Illness of the King, and Parliamentary 
Proceedings consequent thereon. 

VoL. IV. FOR 181 L 

Installation of the Regent. State of Parties, Reappointment of the Duke 
of York. Bullion and Paper Currency. State of Ireland, Coronation of 
Christophe in Hayti. Capture of Batavia. Birth of the King of Rome. Bo- 
naparte’s system of Education. His Visit to the Coast, Capture of Olivenca and 
Badajos. Money voted in Parliament for Relief of the Portuguese. Battle of 
Fuenies D’Onoro. Battle of Albuera. Siege of Badajos. Battle of Barossa, 
Lord Wellington blockades Ciudad Rodrigo. Conduct of the Guerillas, and of 
Espoz y Mina during the year. Rise and Progress of the Revolution in Vene- 
zuela. State of Sicily, 

VoL. V. FOE 1812. 

Meeting of Parliament. King’s Household Establishment, Debate on the 
Constitution of the Ecclesiastical Courts, State of the Police of the Metro- 
polis. Riots in different parts of the Country. Bill for the Preservation of 
the Public Peace in the Disturbed Districts. Lord Borringdon’s Motion re- 
specting the Formation, of an extended Administration. Assassination of Mr 
Percival. Mr Stuart Wortley’s Motion on the Subject. Marquis Wellesley en- 
trusted with powers to fmm a new Ministry. Lord Moira commissioned to at- 
tempt the same object. Failure of these attempts. Catholic Question. Argu- 
ments for and against the Claim of the Catholics, * Retrospecave View of the 
Disputes between Britain and America. America declares War against 'England. 
Retrospect of the War in Spain. Capture of Ciudad Rodrigo,— of Badajos. 
The British advance upon Salamanca, Enter Madrid. Besiege Burgos. ' Re- 
treat of the Allies. Rupture between Russia and France. Inva^pli of Russia 
by the French, Capture of Smoiensko. Battle of Borodino. The' French oc- 
cupy Moscow* Retreat of the French. Their Sufferings. Bonaparte’s return 
to Paris, 


; VoL. VI, FOE 181S, ^ 

Sir Francis BurdetFs Motion respecting the Regency, Mv Samuel Romilly’s 
Bills for improving the Criminal, Law. Letter of the Princess of Wales to the 
Prince Regent. . Discussion of the'’t;Jatholic Q,ue&tion in' Parliament. Piscussions 
respecting the War with, 'Atifirica,* LiSnitations 8f,the East indla’^C'omptny** 
Charier. Battle of Vittoria. fO'peratioiJS of the Anglo-Sidlian ArMy pj, the Ea® 
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of Spain. Battles of th@ Pyrenees. Invasion of France bf- th® British Army. 
I^rassk joins the Alliance against France. Bonaparte takes the Command of the 
French Armies. Battle of Lntzen. Battle of Bautzen, Bonaparte enters I^es- 
den. Policy of Sweden. Austria joins the Allies. ' Decisive Jiattfe Leipsig 
The combined Armies pass the French frontier. Affairs of fioliand, 

VoL. VIL FOK 1814. 

Proceedings in Parliament relating to the Princess of Wales, Discussions 
in Parliament on the Slave Trade. On the Conduct of Great Britain towards 
Norway, »Bine of Defence taken up by the French Armies on the Eastern 
Frontier- Allied Sovereigns take the Field in Person. Bonaparte’s Address 
to bis Senate. Austifans enter Switzerland, occupy Geneva, and advance into 
Brance- Russians pass the Rhine near Rastadt, and Blacker crosses it in three 
different places. Subsequent Movements, They threaten an immediate Ad- 
vance bn Paris. Negotiations for Peace at Chatillon. Bonaparte joins the 
Army, His subsequent movements. Defection of Murat. Campaigns in Flan- 
ders, Campaign of the South of France, Arrival of Monsieur and the Dukes 
of Angouleme and Berri in France. Wellington dislodges Soult from his Camp 
at Bayonne. Various Movements of the other Generals. Battle of Laon. Bat- 
tle of Bar-sur-Aube between the Grand Allied Army and the Divisions of Vic- 
tor and Oudinot. Bonaparte determines to throw himself into the rear of the 
Allies, Surrender of Lyons. The Allies come in sight of Paris. Enter the City. 
Boospane’s subsequent Movements. Bonaparte de- 
clared by the Senate to have torfei ted the Crown. His Abdication. I’reaty for 
his safety made by his Marshalls. Operations of Lord Wellington in the South. 
Cessation of Hostilities. Bonaparte embarks at Frejus, and lands in Elba. Trea« 
ty of Peace. Crown Prince of Sweden invades Norway. An Union acquiesced 
in. New Continental Arrangements. Military Events in Italy. Battle of Ro- 
verbeilo. The Pope returns to Rome. Re-establishment of the Jesuits. Dis- 
cord between Ferdinand and the Cortes, The inquisition restored. Reflections 
on Ferdinand’s Conduct, and on the Intercourse between Britain and Spain. Mi- 
litary Operations in America. Burning of the Public Edifices at Washington. 
Peace is concluded. Trial of Lord Cochrane and others for Fraud on the Stock 
Exchange. Visit of the Allied Sovereigns to Britain. Arrival of the Duke of 
Wellington in the Capital, The Marriage Treats between the Hereditary Prince 
of Orange end the Princess Charlotte is broken off, 

VoL. VIIL FOR 1815. 

Act for extending Jury Trial in Civil Causes to Scotland. Proceedings in 
Parliament on the Bill for regtrictiog the Importation of Corn. Johanna 
Sauthcott Trial of Sir John Murray. Riots on account of the Corn Bill- 
State of Parties in France. Debate on the Liberty of the Press in France, 
Carnot, his History. Life of Napoleon at Elba, His preparations for leaving 
that Island.' Napoleon lands in France. Ney appointed lo command against 
Bonaparte. The King leaves Paris. Bonaparte enters it. Failure of the 
Duke of Bourbon’s Enterprise in La Vendee. Declaration of the Congress at 
Vieime. Debate on Mr WTitforead’s Motion against War with France. History 
of Murat. Bonaparte’s Atsempis to conciliate Foreign Powers, Ceremony of 
the Champ de Mai. Speech of' Bonaparte to the Legislature. Insurrection in La 
Vendee, Preparations of the Allies and of Bonapane for War. Opening of the 
Campaign, Battle ot Ligny. Attack on the British advanced Guard at Quatre 
Bras. Battle of Waterloo. Monuments in Honour of that Battle. Speeches in 
the French Legislative Assembly on the Abdication of Bonaparte. His Farewell 
iVoclaroation to the Army, Proclamation of Louis XVI li. Advance of the 
Allied Armies. Enter France, Surrender of Paris, Conditions of Capitulation. 
Disturbances in Paris and the Provinces. , Arrest of Ney, Dispersion of the Na- 
tional Museum. ^ Treaty^of Peace, its Conditions, Bonaparte’s Arrival a£ 
'Rochefort, and at Turbay: ^ His Landintr at ISt Helena. Military Movements in 
the East Indies. Difngrwmenis wufa the Chinese. Conquest of Candy. Cap- 
ture of the American Frigate President Kaiiincarioii of iheTriiatyof Peace wuh 
America, ^amentable State o|* AtLirs'inKpain. Constuuiion of the Netherlands. 
New Constitution of Prussia. German ConRdera'fon and Diet 
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VoL, IX. FOK 1816. 

^ Debate® OB- tht Treaties concluded with Foreign Powers io 1815. Fetidoii 
against the Property Tax. Hew Silver Coitiage. Sir John Newport’s Motion 
on the State of Ireland. Catholic Emancipation. Report of the Committee on 
the State of the Poor, and of the Police of the Metropolis. Elgin Marbles, 
Riots in different Counties. Marriage of the Princess Charlotte. Expedition to 
Algiers. Scateof Affairs in France at the Meeting of the Chambers. Trial of 1^- 
vailette. Celebration of the Anniversary of the Death of Louis XVI. Affairs of 
Germany, and of Spain. Declaration of Independence of South America® His- 
tory of the Revolution in that Country. Mr WilbiTforce’s Motion respectin§ a 
Slave Registry Bill. Military Transactions in the East IndieE 

VoL. X. FOE 181T. 

General Aspect of the Times. Attack on the Prince Regent. Debates on the 
Suspension of the Habeas Corpus Act. Disturbances at Manchester. Report 
of Secret Committees. Qn the Employment of Spies. Mr Brousbam’s Mo- 
tion on the Distresses of the Country. Mr Vansittart’s Plan for the Relief of the 
Labouring Classes. Treatment of Bonaparte discussed in Parliament. Debates 
on the Catholic Question, and on Parliamentary Reform, Mr Abbot resigns . 
the 065ee of Speaker. Mr Brougham’s Motion on the State of the Nation. 
Parliament prorogued. Geneml Vi^w of the Political State of Scotland. Death 
of the Princess Charlotte. Situation of France. Plot against the French Princes. 
On the Political State of Europe. Insurrections in different parts of Spain. Dis- 
turbances at Cadiz. Operations in the Caraccas. Pindaree War. Objects of it. 

VoL. XL FOR 1818. 

Debates on the Address. Repeal of Act suspending the Habeas Corpus. Papers 
relative to the internal State of the Country. Reports of Secret Committees. 
Bank Restriction Bill. Committee on the Education of the Poor. Bill for 
erecting New Churches. Sir Francis Burdett on Parliamentary Reform. Speech 
of Mr Brougham. Royal Marriages. Death of the Queen. Proceedings in 
Scotland respecting Burgh Reform. State of Parties in France. Law respect- 
ing the Press, Congress of Aix la Chapello. Treaty for the .Evacuation of France 
by the Allied Powers. Notices respecting the different Countries of Europe. 
Disturbances at Constantinople. Military Transactions in South America. East 
Indian Affairs. 

VoL. XII. FOR 1819. 

State of Affairs at the Commencement of the year 1819* Transactions relative 
to the Cu.stody of the King’s Person. Debate on the Report of the Committee 
for examining and reporting on the Expenses of the Windsor Establishment, in 
consequence of the Death of the Queen. Finance Resolution, Sir Henry 
Parnell’s Finance Resolutions. Resumption of Cash Payments. State of the 
Criminal Law. Mr Benm^’s Motion relative to the 'iVansportation of Convict^ 
and the State of the Colony of New South Wales. Lord Sidmouth’s Motion re- 
specting prisons and Crimes. Lord Castlereagh’s Motion on the State of Prisons. 
Sir J. Mackintosh’s Motion respecting Capital Punishment, Discussions in Par- 
liament respecting the Catholic Claims. Motion of Tria^l by Wagerof Battle. 
Mr Tierney’s Motion on the State of the Nation. ^ Sir FVancis Burdetton Par- 
liamentary Reform. Discussions respecting the Disturbances in the, Mftoufac- 
turing Districts, and respecting Seditious Meetings* Mr Hobhouse.seut to New- 
Sir W. De Crespigny’s Motion respecting the praciicability ,of' Mr Owen’s 
,^Kibr relieving the Distresses of the Lower Classes. Progress of Burgh Re- 
tera" in Scotland.' New Jury-Court Bill. Slate of, Parties in F'rance. Laws 
" relative to the, Press in that Country. Death , of Chaill's IV, and his Queen, 
lutFoduction of the Plague into Spain. Assassination of Kotzihue. State of the 
Northern Powers. History of Transactions in South America. Maegregor’s De- 
feat at Puerto Bello* New Republic of Golumbiaw' Peru, Chili* Buetui^ Ayres. 
Brazil. East Indies. • • * * * 
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VoL. XIIL FOR 1820. ^ 

Death 'of George III. and Accession of George IV. Plot byffjiistiewood and *, 
others to assassinate Ministers. Distarbances in Yorkshire, Rising at Glasgow, 
and Action at Boniiymuir. Mr Brougham on the Education of the Poor. Pro. 
ceediogs relative to the Queen. Her Arrival in England and Trial. State of 
France. Assassination of the Duke de Berri. State of the French Press. Daw 
of EleciioDs in France. State of Spain. National Discontent. Army at Cadisi 
Occupies the Isle of Leon, Expedition of Riego, King of Spain forced to 
accept #he Constitution* Massacre at Cadiz, Anti-revolmionary Movements. 
iVliCeting of the Cortes, Agitated State of the Kingdom. Prevalence of the 
Liberal Party. Stile of National Feeling in Portugal. Revolution at Lisbon. 
State of Naples. The Carbonari. King accepts the Spanish Constitution. 
Invited to Laybach. German Diet. Polish Diet. Turkey. Expedition against 
All Pacha* Transactions in South America. St Domingo, Death of Christoplie. 


VoL. XIV. FOB 1821. 

opening of Parliament. The Queen. Debates on the Address. Lord A. Ha- 
milton’s Motion relative to the Queen. Queen’s Annuity Bill. Breach of Pri- 
vilege. Marquis of Tavistock’s Motion. Debates on the Finances. Foreign 
Policy. The Catholic Question. Mr Plunkett’s Bill carried in the Commons. 
Disfranchisement of Granjpouad-, ■ • "Parliamentary Re- 

form. Lord John Russell, Sir James Mackintosh. Mitigation of Punishment 
In Cases of Forgery,— Politic An Economy.— State of the different branches of 
National Industry. Agricultural Distress. Navigation Laws, &c* Constitu» 
tional Association, Proceedings at Manchester. Popularity of the King, 
Coronation. Death of the Queen. King’s Visit to Hanover. Disturbed State 
of Ireland, State of France. Death of Napoleon Bonaparte, he, Spain 
and Portugal. Commotions of Madrid. Meeting of the Cortes. Disturbances 
in the Provinces. Proceedings of ihe Cortes. Disorder at Saragossa. Plague at 
Barcelona. Refractory Spirit at Cadiz— Seville— Corunna. Reports and Debates. 

Sanitary Cordon and Insurrectionary Cordon. Italy.— King arrives at Lay- 

bach* 'Austrian Army passes the Fo. ' Defeat of General Fepe. Dissolution of 
the Army, Austrians enter Naples. Re-establishment of the King. Discontents! 
of Piedmont. Revolutionary Movements. Abdication of the King. Desertion 
of the Prince of Carrignan. Action of Novara. General Submission.— The 
Greez Retolotion.— improvement of the Greeks. Their Plans of Emancipa- 
tion, Movement of Ipsilanti. General Insurrection, Alarmof the Forte. Out- 
rages at Constantinople. Execution of the Greek Patriarch. War in the Morea. 
Proceedings at Farga of Demetrius Ipsilanii. Capture of Tripolizza — Corinth — 
Athens— Thessaly— Macedonia— Western Greece, &c. Proceedings in CNprus 
and Rhodes. N,egociations with Russia.-— --America. — State of Affairs in Mexi- 
co. Defection of iturbide. Triumph of the Independents. Cortes called. San 
Martin- enters Lima. Constitution proclaimed there. Affairsof Buenos Ayres. 
Brazil Revolution at Bahia. Rio Janeiro. King returns to Europe, St Do-» 
mingo. United States^ he, 

VoL. XV. FOE 1822. 

Opening of Parliament. General Aspect of Affairs. King’s Speech. State 
of Ireland. Debates in Farlkment thereon. Policy of Lord Wellesley. Out- 
rage at the Theatre. Violence of the Orange Faction. Legal Proceedings. 
Congratulatory AddresseSj Ac. Measures for the Relief of Agricultural Distress, 
Debates in Parliament thereon, Mr Brougham’s Motion oo the State of the 
Country, &c. Finance. Reduction of Navy 5 per cents. Debates on varippi'' 
Motions .for, the reduction of Taxes, Legal Reforms. Sir James Mackintosh G'h 
the Criminal Code. Hfr Martin on Cruelty to Animals. Bankrupt' Laws, &c. 
Debates on Fariiapentary Reform.. Infiuence of the Crown. Foreign Relations. 
Alien Bill Sir Robert Wilson’s removal from the Army. 'Queen’s Funeral 
Bishop 'Peterborough’s Question^ &c.^—Sci 3 TLAN».— Various Moiioos by 
Lord A.®HamIlton« Mr Kennedy and Mr Al^rcromby on Burgh and Jodi- 
, dal Rearms, Mr Abercromby’s Motion on tbe^Co'jidiict of the Lord Advocate* 
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l,etters of Messrs Hope fnd Menzies, voted a breach of privilege, Kationai Mo- 
King’s Visit to Scotland, Refieciions thereon.- — Domestic Events® 
—Death^f the Marquis of Londonderry. Mr Canning appointed his Successor. 

I^ora Amherst ^ppftjinted Governor- General of India, &:c France.— O pening 

and Proceedings of the Chambers, Petition of Duuglas Loved-ty, E^q. Dismr- 
bances m the interior. Berton’s Conspiracy. Kochelle Conspiracy. Arrest of 
Berton. State of the Press. Conduct oi the Government towards Spain.' Re- 
siffnaiion of Montmorency. Chateaubriand appointed his Successor.— -Spain.— 
•Disturbed State of the Kingdom. Proceedings .of the Cortes. Insurrection in 
Catalonia. Alarm of Madrid, Defection of the Royal Guards, their subsequent 
Defeat. Execution of Elio. Regency of Urgel, Hina- The Defeat 04 D’- 
Eroies* Movements on the French Frontier. Madrid, Portugal.— Re.» 

lation of Portugal and the Brazils. Decrees of the Cortes. Beciaration of the 
Frince RoyiiL Manifestoes. Expedition against Bahia. Compteiion of the Por- 
tuguese Constitution, Declaration of Independence of the Brazils, Prince Royal 
crowned Constitutional Emperor. Opening of the Cortes at Lisbon. Refusal of 
the Queen to take the Oath to the Constitution, Finances. State of the Country, 
Germany. Holland. Italy and Russia. Greece and Turkey. State of the Greeks. 
Plan of a Constitution. The Greeks occupy Scio. Dreadful Devastations. 
Prosperity of the Greek Cause- Exploits of Odysseus. Surrender of Suli, &el 
Congress of Verona. United States of America. St Domingo. Mexico, Con- 
vocation of Congress. Intrigues of iturbide, who is declared Emperor. Arrests, 
and Political Divisions. Columbia. Mission of Zea to Europe. March of Bo- 
livar on Quito. Peruvian Congress. Abdication of San Martin, Chill. Bue- 
nos Ayres. 


VoL. XVI. FOR 1823. 

Change in the Political World, Orators who have newly taken the lead 
Brougham, Mackintosh, Ricardo. Hume. New Features in the Ministry 
Canning, Feel. Robinson, Debate on the Address. Aspect of Europel 
Breaking out of the War. Fapers relative to it. Discussions thereon. Foreiml 
Enlistment Bill. Financial State of the Nation. Sinking Fund. Ordnance. 
Crown Lands. Budget. General State of the Nation. Agricultural Distress. 
Curretjcy. Commercial Prosperity. Libera! System of Government. Parlial 
menfary Reform, Scotch Reform. Catholic Bill. Criminal Law. Mr Wil- 
liams’ Motion on the Court of Chancery. New Marriage Act. Case of Col. 
Home. Col. Alien. Mr Bowring. William Murray Borthwick. Disturbed 
State of Ireland, its Causes. Motions and Acts regarding it, France and 
Spain. Delivery of the Allied Notes at iMadrid. Conductor the Cortes and Go- 
vernment, Speech of the BVench King. Of Chateaubriand. Warlike Prepara- 
tions. Surrender of UrgeL State of Spain. Mediation of England. View of 
her Conduct. Session of the Cortes closed. Dismissal and Kfcstoraiion of the 
Ministry. Cortes re-assembled. Proposed Removal to Seville, Opposition to 
the King. State of Portugal. A marante’s Insurrection, His Expulsion from 
Portugal. Opening of the Spanish campaign. Duke d’ AngouLrae advances to 
the Ebro. Entrance of Moncey. Resistance of Mina and the fortresses. Advance 
of the French to Madrid. Proceedings at Seville. Removal of the King to Ca- 
diz. The BVench advance and lay siege to that city. Campaign in the north. 
Morillo. Sir Robert Wilson. Campaign in the South. Capitulation of Ballas- 
teros. Exploits of Mina. His inroad into France. Sieges of Barcelona and Tar- 
ragona. Duke d’AngouIeme arrives before Cadiz. Capture of the Trocadera, Ex- 
pedition of Riego. ' Bombardment of' Cadiz. Cap'ture of St Petre, Last Pro- 
ceedings of the Cortes, ' Ferdinand removes to Port St Mary. His Decrees* 
General '.Submission of the Constitutionalists. Spanish Fmancial Mefeures, 
General Result of the Campaign. Internal Alfairsof France. Expulsion of Ma- 
nuel. Budget. Dissolution of the Chambers. Proceedings of the German Diet 
Opposition of Whrtemberg.' Prussian 'Constitution. , Evacuation of Piedmont. 
Netherlands. 'Sweden. Russian Military Colonies, Gr^ce. , General Con. 
gress. Dissensions. 'Campaign in the Continent and the 'I&nds. Its 'favourable 
termination.' Mexico.' Expulsion of Iturbide. Meeting O'f a General Congress* 
Columbia. Final Expulsion of the Sg^niards. Peru, Defeat of the iodepen-' 
dems. Royalists re-occupy Lima • and ^ ag§in evacua^ it. Arrival of fiolifar* 
Proceeding. against Eiva Aguerro. Chili. ' JBueno'S Ayres. Brazil, Europ^n 
Troops evacuate Bahia. Congi^ss assembled. Jealousies of the Empeiror. 
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N'Drth Ato«ric£t Declaraiion on the subject of Spanish America. West Indies 
liisur recti on at Oemerara. Yarions Proceedings. 


BIOGRAPHY. 

LwERAnY,— Or John Leyden. Rev. James Grabama Mr Edgewoitb. Br 
lyiiiiam Thomson. Mr David Williams, Mr Glenie. Mr Beloe. Dr Mun- 
ro. Mad. Stael. e Werner. Deiametherie. Messier. Rochon. Dr Dwight. 
Mr Malcom Laing. Mrs Brunton. Dr MacneiiL Dr Burney. Mr Lewis. 
Mr Gidbrd, Dr Cogan. Miilin. Visconti. Dr Beddoes. George Wilson 
Meadley. Dr Wolcott. Professor Playfair. Mr James "Watt. M. Monge. 
Sir Joseph Banks. President "West. Mr Arthur Young. Mr Hayiey. Vol- 
ney. Lord Kinedder. Dr Thomas Brown. James Boswell, Esq, Dr E. 
D. Clarke. Sir 'Wiiliara Herschell. Dr Marcet. 

Folhical, — Right Hon. William Windham, Mr Ponsonhy. Mr Horner. 
Mr Henry Erskine. Mr Curran, Admiral Duckworth. Duke of Northum- 
berland. Duke of Marlborough. Marshal Massena. Cardinal Maury. Kos- 
ciusko. The Queen. Mr Hastinp. Lord Ellenboroti^. Sir S. Eomiily. 
Mr Thoze. Sir Philip Fmtfcis.'” “ Mr Dempster of Dunnichen. Bertrand de 
Melville. Platod'. Barclay de Tolli. Winzingerode. Sir Richard Musgrave. 
Sir Robert Calder, Mr Palmer. Major Scott Waring. Lord Chief Baron 
Dundas. Kotzebue. Blucher. Mr Grattan. Earl of Sheffield. Sir Home 
Popham. Earl of Malmesbury. Kellerman. Lefebre, Marquis of London- 
derry, The Duke de Richelieu. Prince Hardenberg. 

French.—* Duke de Fitz- James. Vicomte de Chateaubriand. M, Fasquier. 
Due de Richelieu. Comte de Vaublanc. M. Laine. M. le Baron Louis. 
Due de la Rochefoucauld, Le Due Etienne de Damas Crux. Count Charles 
de Damas, Count Roger de Damas. Baron Maxeme de Damas. Count 
Philip de Montesquieu-Ferenzac. Abbe de Montesquieu- Ferenzac. Count 
de ChoiseuI Gouffier. Due de Choiseul Hainvilles. Anthony Cesar Felix 
Due de Choiseui Praslin. Baron de Vitrolles. Mademoiselle d’ Orleans. The 
Chevalier Delambre, J. A. Llorente. 

SCIENCE. 

1. General History of the Physical Sciences in the various branches of Natu- 
ral Historyj Mathematics, Mechanical Philosophy, and Chemistry. — 2. Scienti- 
fic ImprovemeiUs by British Philosophers during the years 1809 and 1810. 
View of Scientific Improvements made by Foreigners during the same years. 
-—3. View of Improvements in Science during the year 1817; containing a 
History of Davy’s Safety Lamp, and Researches on Flame, Artificial Freezing 
of W&teTf Preservation of Volatile and Deliquescent Substances, the Oxy-liy- 
drogen Blow-pipc, Security of Steam Boats, Geography of Plants.— ‘1. View 
of Improveraents in Science' during the year 1818; containing a History of 
the Oxygenation of Acids and Water, Constitution and Analysis of Mineral 
Waters, impressions of Cold from the Higher Atmosphere, and the New In- 
strument called the JEthrioscope, Operations for determining the Figure of 
the Barth.— 5., View of Improvements in Science during the year 1819 ; contain- 
ing Researches on Light, Heat, Hyposulphnrous Acid and its Compounds, 
Discovery of HyposuJ|>huric Acid, Experiments of Serturner, Vogel, and Gay- 
Lusssic, on the Action of .Sulphuric Acid on Alkohol, Mineral Waters, Measure- 
ment of the liei^t of 'the Himalaya Mountains, Curve of Pernument Conge- 
Astronomy, Formation of Lunar* Tables, Physics, tlie Figure of the 
Earth, decrease' of the Length of •the Pay,^i. Fourier on Secular Refrige- 
lations^ of the Globe, Observations, on tire length of the Pendulum, Captain 
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Freydnet’s Expedition, Meteorology, Electro-Magnetism, &c. — 6* View of tSe 
Improvements in Science during the years 1820 and 1821.—— 

Formation of Lunar Tables, on the Theory of Universal Gravitation. Comet 

of 1819.® Obseritfitions of Carciatore, Brinkley and Enke. Fhysics.^ — T he 

figure of the ESrth. Speculations of M. Fourier on the Secular Kefrigeration 
of the Globe. General Consequences deduced from his Analysis. Geodesical 
Operations and Observations on the length of the Pendulum, Captain Frey- 
cinet’s Expedition. Trigonometrical Survey of France. Measurement of an 
Arc of the Meridian in the Canton of Berne, and in Holstein.— -—Metjeorologt. 
—Observations of Baron de Humboldt, on the lower limit of perpetual Snow, 
in the Himalaya Mountains, and the Equatorial Regions.— Electiio-Magns- 
TiSM.— Professor Oersted’s Discovery of the identity of Elecg'icity and Magnus- 
tism. Experiments of Ampere, Arago, Boisgerand, Biot, Savant, Berzelius, 
Sir H. Davy, and Mr Faraday. — View of Improvements in Science during the 
years 1822-1823 .— Asthonoxiit. — M. Nicollet’s Observations on the Comet 
of 1822, Changes observed by the Astronomer Royal in the Declinations of 
some of the principal Fixed Stars. Optical Inventions of Professor Amici.—— 
Chemistry. — L aws of Combination. Investigations of MM, Mitscfaerlidi and 
Berzelius. Newly discovered Animal Acids.— —I* hysics. — F inite Extent of 
the Atmosphere. Mathematical Laws of Electro-Magnetism, discovered by 
Professor Barlow. Baron de Humboldt on the Constitution, and Mode of Ac- 
tion of Volcanoes. View of the Geodesical Operations performed in Italy, from 
1808 to 1814, and of the Trigonometrical Survey of France, now in progress. 

LITERATURE. 

Of the Living Poets of Great Britain. State of the University of Oxford, 
On the Present State of Periodical Criticism, The Inferno of Altesidora. Ori- 
ginal Letters of Shenstone, David Hume, and Joseph Spence, Account of tlie 
Poems of Patrick Carey, a Poet of the i7th century. On the Present State of 
Education in Scotland. Account of a Disputation between a Christian Monk 
and three learned Mahommedans, on the subject of Religion ; translated from the 
Arabic. 

ARTS. 

State of the Fine Arts in 1808. History of the useful Arts for 1809. His- 
tory of the useful Arts for 1810. Projects and useful Inventions for 1811. 
History of the Drama in different years. View of the Progress and Present 
State of the Arts of Design in Britain. 

GEOGRAPHY. 

State of Discovery in the year 1817. Regions yet unexplored.— Africa, ^ — 
Expedition to the Congo. Description of this part of Africa. Expedition to the 
Niger. Mission to Ashantee. Leigh’s Travels in Nubia. Excavated Temples* 
Notices from Abyssinia. Lyon’s Journey to Fezzan. New African Expedi- 
tion, Burckhardt’s Travels to the North of Egypt, Bekoni’s Researches m 
Egypt. Waddington and Banbury’s Travels in Ethiopia, Campbell’s Travels 
to the North of Cape Territory. Burcbell’s Southern Africa. — Asia.— E m- 
bassy to China. Coast of Corea. Loocboo Islands. Estimate of the Height of 
the Himalaya Mountains, Moorcroft’s Journey into Thibet. Frazer’s Tour 
through the Himalaya. Burchard’s Travels in Syria,— South 'S'ea. — Expe- 
dition into the Interior of' New Holland. Complete Examination of Its Coasts. 
Van Dieman’s Land. 'Mission to New Zealand. Bevolution in Otaheite. 
M?iriner’s Account of. the Tonga Islands. Kotzebue’s Voyage. Discovery 'of 
■ New South Shetland.— The, North Sea*— Scoresby’s ‘Description of the 'Po- 
lar ice* and Plan, of an Expedition to the Pole. ,,Fainy*s Expedition to the 
'North, , Franklin’s Land Journey. *^Northem Expeditions, 

View of Geographical I)isco^ries,«and Observations of Travellers, during fte 
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year 1818; contaming an Account of Travels m Nortit America, with a view to 
Emigration. Birkbeckj Fearon, Bradbury, Falraer, Hall. The Eastern States^ 
Passage to the Alleghany. Western State. Canada. Expedition to *e North. 
Captain Evoss’s Voyage round Baffin’s Bay. Morier’s seconS Joiirmey in Fe»» 
sia. Oxley’s Expedition into the Interior of New South Wales. 

View of Geographical Discoveries, and Observations of Travellers, during the 
year 1819, containing, — Travels in Africa. Bowditch’s Mission to Ashantee. 
Travels in Persia, Sir 'William Ousely. Bloritz Kotzebue. Eieutenant-. 
Colonel Fitzclarence’s Journey overland from India. Mr Oxley’s second Ex- 
pedition to the Interior of New Holland.^ — Progress of Geographical Discovery, 
1820 and 182L Parry’s Expedition to the North. Franklin’s Land Journey, 
Kotzebue's Toy j%e. ' Discovery of New South Shetland. Lyon’s Journey to 
Fezzan. New African Expedition. Burckbardt’s Travels to the North of Egypt. 
Beizoni’s Researches in Egypt. Frazer’s Tour through the Him!iialeh,---»View 
of Geographical Discoveries, and Observations of Travellers during the year 
182$. Northern Expeditions, Burckhardt’s Travels in Syria. Waddington 
and Hanbury’s in Ethiopia. Campbell’s to the North of the Cape Territory. 
Burcheli’s in Southern Africa.— Progress of Discovery for the year 1823, 
Captain. Parry’s Voyage. Richardson’s overland Journey. Scores%’s Disco- 
veries in East Greenland. Discoveries in the Interior of Africa, Captain 
Hail’s Voyage along the Coasts of South America. 

ailSCELLANEOUB 'SUBJECTB^IK "LITERATURE AND 

SCIENCE. 

View of the Changes proposed and adopted in the Administration of Justice 
In Scotland. Some Account of an Attempt made by M, Balraar, a Hanoverian, 
and M. Francis Huger, an American, to liberate M, de la Fayette from his con- 
dnemeiit in the Castle of Olmutz, 1794, Cursory Remarks upon the French 
Order of Battle, particularly in the Campaigns of Bonaparte. Account of the 
Bell-Rock Light. House. Account of an Ancient Wooden Coffin discovered in 
Parish of Culsalmond, Aberdeenshire. History of Lope de Aguirre. Journal 
of a Levant Pirate, Scotticisms. Review of the Arguments on the Corn Laws, 
Account of the Campaigns of Montrose, translated from the Gaelic Language. 
Extracts from a Journal kept during s co.ast!ng %^oyage through the Scottish 
Islands. Reflections on the Introduction of Trial by Jury, in Civil Causes, in- 
to Scotland, Two Historical Pieces connected with the American War of In- 
dependence, viz. I, Conspiracy of Arnold and Sir Henry Clinton against the 
United States, and against General Washington ; translated from the French of 
Count Berbe Marbois. 2. Conspiracy of Arnold, 1780. An Account of the 
Operations of the French Army, in the United States of America, during the 
of Independence ; translated from the French of the Memoirs' of Marshal 
Count de Ilochambeau. Account of a Pedestrian Excursion from Geneva to 
the Valley of Chamounix, and of ' a Visit to the Higher Regions of Mer de 
Glace. 

STATE PAPERS, CHRONICLE, &c. 

Beside the subjects arranged under the preceding titles, the Register is en- 
riched with a great and most valuable mass of State FaperSi illustrative of .the 
different parts of the General History, and affording excellent materials for those 
who wish to pursue that History into its more secret causes, . In furnishing these, 
care has been taken, by comparing the translations with the originals, to present 
Foreign Documents in a more correct state, than that in which they are usually 
offered to the British Public. 

The second part of«*each volume also contains a copious Chrmkle of Remark- 
able Events, including such' iitcidentsas either form no part of the General His- 
tory,' or are only slightly touched upon in the narrative of great Public Events, 
BllCh a#Chronide is evidently Indispensable in a Work proposing to afford a 
fcompk^ view of the events of any year,* and this record accordingly omipies 
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a considerable portion rf the second 'part of each volume. Of the State Papers^ 
however, and of the Chronicle, it Is obviously impossible to present any abridg« 
ment i%an analysis of this kind. 

* 

TRIALS AND LAW PEOCEEDING& 

1. State Trials. 

Among those the following maj’- be selected as specimens :«Cashinan, Hooper 
and others. James Watson the elder, Jeremiah Brandretli. Alexander Mac- 
laren and Thomas Baird. Niel Douglas, Andrew Mackinlay. J. Jcfonson. 
S, Drummond: and J. Bagueley. Thistlewood and his Companions. Hifot 
and nine others for their concern in the proceedings at Manchester/ Sir Francis 
Burdett for Libel, Sir Charles Wolseley, Bart, and Joseph Harrison, for Se- 
dition. Cartwright, Wooler and others. Scottish Insurgents at Bonnymuir, 
William Wiison, for High Treason. Robert Monroe. John Spiers. Thomas 
Mackay. Judgment on Sir Francis Burdett. Cartwright, Wooler, &c, 0^- 
Brien for conspiring to excite Disadection. 

Evidence on the Bill of Pains and Penalties against the Q,tieen. I, Evidence 
for the Prosecution. 2. Evidence for the Defence. 

2. Trials for Libel. 

Thomas Jonathan Wooler. James "Williams. William Hone. Clement. 
J. Edward Taylor. Rich.ard Carlisle. Davidson for Libel, in the Republican, 
and Deists’ Magazine. Cobbett for Libel on Cleary, Cobbett for Libel on 
Wright. Thomas FUndell for a Libel on the Queen. Rev, Richard Blacowfor 
Do. Mary Anne Carlyle for Blasphemous and Seditious Libels. John Hunt 
for Libel on the House of Commons. Dolby at the instance of the Constitu- 
tional Association. John Bull for Libel on Lady Caroline Wrottesley. Wea- 
ver and others. Duncan Stevenson, Printer of the Beacon. 'William Black- 
wood. John Ambrose Williams. Capt, Nicolas Bull for Libel on Fyshe Pal- 
mer^ Esq. Harvey and Chapman for imputing Insanity to the King, &c. 

3. Criminal Trials. 

The Luddites at Leicester. Roger O’Connor. The Ashcrofts. Thistle- 
wood. Lieut. David Davis. Jacob HeischcliSe and Joseph Baker. Joseph 
Smith and 'William Philips. Estoflf. Charles Hussey, Palmer, C. Hope, &c. 
Joseph Robertson. Potts, Wood, &c. Augustine, Bogle, French and others. 
Maria Walton. John Drake, Alexander Dewar, and Christopher Bustead. 
Thomas Osborne. Robert Turner Watkins and Edward Watkins. George 
Warden, Quia Pei, a captured Negro, for Murder, Nesbittfor the Murder of 
Mr Parker and his Housekeeper. Trial of Soldiers for Murder, by firing from 
a Window at Greenock. Murderers of Mrs Torrance. Michael Moran, &c. 
for 'Murder of Thomas Manning. Timothy Shea for various Ofiences, Messrs 
Christie and Trail for Duel with Mr Scott. Manasseh Gouldstein for forging 
Prussian Dollar Notes. James Stuart, Esq. younger of Dunearn. James For- 
bes and the Rioters at the Dublin Theatre, Mrs M‘Kinnon for the Murderof 
William Ho watt. Andrew Riding for Attempt to assassinate Sam. Horrocks, 
Esq. Inquest on the Murder of Weare. Trial of Dr Castaing at Paris for 
Murder. John Pallett for Murder, &c. 

4. Prosecutions and Miscellaneous Cases. 

Mr Southey for Suppression of Wat Tyler. '.Sir M. Burgoyne for Non- 
Attendance at Public Worship. Mr Scarlett for Defamat!On®at the Bar. , Pro- 
ceedings in Chancery relative 'to the Marriage of Lord Stewart to Lady Frances 
Vane Tempest. . The Duke oL Marlborowgh for cutting down the W^s, and 
otherwise Injuring the Estate orBlenfieim, Proceedings^ against the Magistrates 
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of Etlinb«rgli, relative to the Erection of Buildings on tlite North Bridge. Dea» 
con Lawrie and others against the Magistrates of Edinburgh, Proceedings in 
Chancery relative tO' the shutting of Drury- Lane Theatre. John Ehigore for 
Malicious Arrest. Jones for Gambling, Pettigrew for Unskitfuiness as a Sur- ^ 
geon. Sir Manasseh Masseh Lopez, Bart for Bribery and Corruption. Pleas 
of Insurance Offices relative to Chemical Apparatus employed by Severn, King 
and Co. MackouU against the Paisley Union Company. Legality of the 
Marriage- between tlie Marquis and Marchioness of Donegal. Lord Erskine 
and Lady Erskine. Mr Eliiston for Ilepresentation of Marino Faliero. Mur- 
ray against Rundeil, for Copyright of “ Domestic Cookery.’* Benbow and 
Hees fbr publishing Lord Byron’s “ Cain.*’ Smith for Lawrence’s Lectures. 
Commission of Lu»acy on Lord Portsmouth, and on Sir Gregory Page Turner. 
The Deccan Prize Cause, &c. 

PROCEEDINGS OF PUBLIC SOCIETIES. 

Royal Society of London. Do. of Edinburgh. Asiatic Society. Bladras 
Literary Society. Linnean Society. 'Wernerian Society. National Society for 
educating the Poor. Plibernian Society, Highland Society of Scotland. Ca- 
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ijSTTRODUCTION. 


ACCOUNT OF THE PRINCIPAL PEOCEEDINGS 6F 
THE HIGHLAND SOCIETY OF SCOTLAND, SINCE 
NOVEMBER 1820. 


The Introduction to the first volume of " Tran&« 
actions of the Highland Society of Scotland,” em- 
braces a general view of its Proceedings from the 
institution of the Society to the year 1799. Each 
of the following volumes, in like manner, contains 
introductory notices applicable to the periods inter- 
vening between the date of its publication and that 
of the volume immediately preceding. The fifth 
Volume having been published in November 1820, 
the introduction to the present volume will there- 
fore include a brief detail of some of the principal 
proceedings of the Society during the last thiee 
years. 

The Society’s rewards are chiefly . intended to en- 
courage actual improvements on thecgart o:f the Te- 

VOX. vx t a ■ - - 



X 


IMTRODUCTIOK. 


nan try throughout Scotland ; and, being usually 
distributed in pecuniary premiums, will be best 
explained by a reference to the List of Premiums 
offered and awarded, as annually advertised. It 
may be sufficient, therefore, in this place merely to 
observe, that the Society’s premiums have been exr. 
tended ih variety, and amount, in a ratio corre- 
sponding to the continued and increasing support 
which it has hitherto been so successful in obtain- 
ing from the public. 

It was noticed in the introduction to the first vo- 
■ lume, in 1799, that the pecuniary rewards then of- 
fered had advanced to L. 250 per annum ; and al- 
though, as observed in the last volume, the Society 
does not now receive any grant of public money, yet, 
from the increasing accession of members, the pru- 
dent administration of the funds, and the economi- 
cal system on which the Society’s business is con- 
ducted, the Directors have been enabled, during the 
last three years, to offer, in the annual List of 
Premiums, rewards to the amount of about L. MOfr 
Staling', for promoting Agricultural and other im- 
provements in Scotland. 

AG&ICtTLT0IlE AND RURAL ECONOMY. 

in the third volume of these Transactions, whicfe 
was published iR 1807, it is remarked, that the Sd- 
(aety,although originallyinstituted more partictdarly 
tb encourage Improvements in the Highlands, had 
eff® then found it practicable to extend its exer-- 
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tions to all parts of Scotland, and had thlis gra- 
dually* becoipe the General Agricultural Society of 
this part of the United Kingdom. This character 
it now enjoys ; ami, whilst it still continues to de- 
mote a great share of its attention to promote the 
prosperity of the Highlands, where agriculture is 
less advanced, and the stimulus of rewards conse- 
quently more requisite, the Premiums are, with 
:a most impartial hand, distributed all over Scot- 
land. 

1. Great Crops. 

in many remote districts of the country, where 
the improved system of modern Husbandry is ei- 
ther entirely unknown, or only in its infancy, the 
injury occasioned by a deficiency in the supply of 
food for the support of live-stock during winter, has 
been often severely felt. During the period under 
review, premiums for raising turnips and potatoes 
in drill, with clover, rye-grass, and other grassed, 
have been given in Orkney and Shetland, and in 
Several islands and remote districts of the countaes 
of Argyll, Inverness, Ross, and Cromarty, which, 
it is very gratifying to the Society to find, have 
been attended with the best results. In Orkney 
and Shetland, where turnip and clover crops 
almost unknown, they are now very generahy rai- 
sed after the drill system, even by the sjnall te- 
nantry, and with great success. , * r 



INTEOBUCTION. 


xii 

, Under the head of Green Crops, may he noticed 
the premiums which have now been o^ered for sa~ 
ving clover-seed in Scotland. Some samples of 
seed saved, were transmitted to the Society, which 
were apparently equal to the best Dutch clover ; 
-and it seemed obvious, that, in several districts, 
and in favourable seasons, the seed of this most 
useful plant may be brought to maturity in Scot- 
land, if the attention of enterprising farmers were 
called to it. With this view, premiums have been 
offered, and the result of any experiments made in 
consequence will be reported in 18214. 


2. Drill Husbandry. 

The last volume contained the result of some 
experiments in cultivating grain crops in drill. 
The Society has continued to encourage the farther 
extension of this system in those districts more par- 
ticularly adapted to it ; and the result of an experi- 
j, jttent in Morayshire, by Mr Lawson at Old Mills, 
who obtained the first premium of twenty guineas^ 
will be found among the papers in this volume. A 
premium for the most extensive set of experiments 
•as to the comparative advantages of the broadcast 
and drill systems of cultivating grain crops, will ki 
.decided in 1824. 
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2. ^Baking Gh‘am of the greatest Weight. 

Premiums for raising Barley and Bear or Big of 
the greatest weight, have "been awarded in several 
districts. 

4:. Dab'y Husbandry. • 

As it appeared to the Society, that sufficient at- 
tention had not been paid in many parts of Scot- 
land, to the improvement and management of the 
jDairy, premiums for encouraging that important 
object, have been offered and awarded in 1821 and 
1822, in the counties of Linlithgow, Dunbarton 
and Renfrew. They are now offered in the coun- 
ties of Berwick, Roxburgh, Selkirk and Peebles, 
and will afterwards be extended in rotation to such 
other districts as are adapted to this branch of hus- 
bandry. An abstract of the reports made by the 
successful competitors, in so far as the prerninms 
have already been decided, vdll be found in this vo- 
lume; and although those reports may appear de- 
fective, in what regards the outlay and expence o£| 
management, the result seems to shew, that the 
dairy husbandry has yielded a better return to the 
competitors, during the last two years, than, in 
thdr situation, they could have realised by any 
other system of management. 

5. Draining. , 

1. Drainmg Moss or Bog Land. — ■!£ is well 
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known that a grek extent of surface in the hilly 
districts of Scotland consists of moss. ^ Its origin, 
nature, and properties have been the "subject of 
much discussion, and a great deal of useful informa- 
tion, scientific and practical, has of late years been 
given to the public, in regard to its improvement, 
The So(fiety, firom its first institution, has bestowed 
much pains and expence in procuring information 
by essays, on the means of reclaiming moss, and 
in pecuniary rewards for caiTying the suggestions in 
these essays practically into effect. In consequence 
pf these measures, and of the enterprising spirit of 
our landowners and tenantry, large portions, of this 
description of land have accordingly been, and still 
(mntinue to be, reclaimed. There is, however, a 
cktain kind, known by the mme otflow^mosSf 
which is less susceptible of amelioration. Tracts 
of it, from their situation, and the superabundance 
of moisture absorbed and constantly retained, having 
apparently a very prejudicial effect on the climate, 
the Society, in 1821, offered liberal premiums to 
proprietors and tenants,' to encourage the drainage 
dfflow-moss and bog-land. The conditions required 
that the extent of drainage executed shoidd not be 
under 500 roods, — that the ground should be effec- 
tually cleared of stagnant water, and superabundant 
moisture,— and, in so far as circumstances would ad» 
mit, rendered fit for being planted with trees, carry- 
ing grain, or producing useful herbage for the pas- 
of cattle and sheep. A district comprehend-! 
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ing certain parishes in the counties of Lanark, Lin- 
lithgosF and Stirling, was selected for the premiuins 
iP the first'instance, and the result of the compete 
tion was so satisfactory, that the Society has con- 
tinued the premiums, to encourage ferther improve 
naents, for other two years ■ in the same parisheSj^ 
where much remained to he done, befose trans- 
ferring them to another district. 

A general view of the first experiments is given 
among the papers in this volume. There will also 
be found a very interesting Report of the JDrainago 
of a small Lake within the same district, by Patrick 
Wishart, Esq. of Lochcoat, for which an honorary 
medal was voted by the Society. 

2. Surface or Sheep Drains . — The Society con- 
tinues to otfer Premiums for encouraging the im- 
provement of mountain pastures by means, of Sur- 
face or Sheep drains, which being made at com- 
paratively very small expence, are found to pro- 
duce the best effects ou the quality of the pas- 
ture and the health of the stock. Since the pub- 
lication of last volume, these premiums have been" 
given in the pastoral districts of Lanarkshire, Ar- 
gyleshire, and Perthshire. 

3. Wedge-Draining in Clay or Carse Smls^’r^ 
The Society has offered premiums for promo^g 
the extension of Wedge-Draining in day or carse 
lands, a process which had previously found 
■to be attended with very beneficial effete in this 
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description of soil. A cominunicatiou from Mr 
Mnir of LecMe, in a letter to Mr Home Drum- 

■r 

jnond, M. P. one of the Directors, with relative 
descriptions and engravings of the tools employed, 
are given in this volume. 

6. Experiments with Salt as a Manure, ^c, 

It was noticed in the Introduction to the last 
Volume, that the facilities which the Legislature 
had then just afforded for procuring salt at a redu- 
ced duty for agricultural purposes, had induced the 
Society to offer two Premiums of Thirty Guineas 
each, for practical experiments of its use as a manure, 
and in feeding livestock. Reports in competition 
were in consequence received, and premimns award- 
ed in 1831, to Mr Andrew Robertson, a farmer in 
"Linlithgowshire, and Mr Thrift Scott, a farmer at 
Dalgety in Aberdeenshire ; hut not appearing suf- 
^ciently decisive, the premiums were renewed for 
'the subsequent year. A very accurate report of a 
ivell conducted set of experiments with salt as a 
manure, was accordingly received from Mr Peter 
Christian, at Mill of Forest, in Kincai-dineshirc, 
to whom the first Premium of Thirty Guineas was 
voted,— and the Society was also favoured with an 
interesting communication from one of its raembm's. 
General Dirom of Mount Annan, in Dimdries- 
^hire, of certain experiments made by him. The 
p^t (ff these several reports, which will be foun^ 
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ia this volume, seems to be unfavourable to the use 
of sak as a manure. The information as to its 
effects in * feeding and fattening of live-stodk; 
though not conclusive, rather serves to confirm the 
general understanding, that in this respect salt may 
be employed with much advantage. In consequence 
of the deficiency of information on this head, the 
premiums for farther experiments with salt in feed- 
ing have been renewed. 


7. Curing Provisions. 

The repeal of the salt-duty during the last Ses- 
sion of Parliament, in so far as it applied to Scot- 
land, induced the Society to direct the attention 
of Scottish Agriculturists to a new branch of in- 
dustry, the curing of provisions. This art, so long 
and so beneficially practised in Ireland, if it can- 
not be said to be altogether unknown in Scotland, 
has at least, in some of its departments, been very 
little attended to. Many districts seeming well 
situated for introducing it with advantage, the 
Society accordingly offered a' Premium of Thirty 
Guineas, for the greatest quantity of Beef cured, 
not under 20 tierces, in the counties of Aberdeen 
and Kincardine. The period for awarding the pre- 
mium has not yet arrived, but it is satisfeetory to 
know, that not only has the curing of proMiddns 
•been already commenced within the* district spe- 
cified to a great extent, ^but that Ad atlention pf 
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a local association — the Agricultural Society of 
Aberdeenshire — ^has now been specially” direcSted to 
the subject, and, from the exertions of that use2 
fill institution, it is hoped full effect will speedily 
be given to the measure within the countyof Aber^ 
jileen. 

8. Manures. 

It is generally admitted that much remains to be 
learned in regard to Manures,, particularly in this 
part of the island, where the subject has been less 
attended to, and less understood, than on the other 
^de of |he Tweed, A great deal has been writ-^ 
ten, and experiment has also done much, to con- 
fern or correct the various opinions which have 
been advanced in regard to the effect and the pro- 
perties, mechanical and chemical, of the various 
manures, natural and artificial, calcareous and pu- 
trescent, or by whatever other names writers have 
chosen to. class or distinguish them, It is obvious, 
however, to those who have paid atteation to the 
subject, that some manures operate chiefly by mere 
mechanical division, thus inducing a change in the 
texture of the soil; while others supply that nou- 
rishment which a course of cropping never fails 
to withdraw from it, Of the former class, tbs 
eakareous manures present a familiar ‘example, and 
the various "descriptions of putrescent manures a£? 
^rd an equally familiar example of the latter. 
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• With the view of directing the attention of far-, 
mers t« this subject, the Society has, in the first ia- 
slauce, offeVed a Premium, to he decided in 1825, 
for the most satisfactory set of Experiments in 
raising Turnips with any manure, not farm-yard 
dung, by itself, or in compost. This premium, it, 
is expected, will lead to some interesting experi- 
ments. 


9- Planting, 

While so much land has been planted of late years; 
in Scotland, and so many of om- hills, formerlybarreii 
and unproductive, are now covered with thriving 
trees, there still remain a great portion of the He- 
brides, of the Islands of Orkney and Shetland, and 
many parts of the coast on the mainland exposed 
to the gales of the Atlantic and German Oceans, 
where hardly a tree or even a bush is now to be 
seen. There is sufficient evidence, however, from 
the many instances of large trees being dug from 
the mosses in those situations, — ^^that wood must 
have at one time abounded there. 

With the view of inducing proprietors to make 
proper experiments, conducted with skill and p^s 
severance, in planting within such exposed and* 
mote districts, the Society has, from time to time, 
offered Honorary Premiums. The success of some 
of these experiments was noticed in i former vo- 
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Imne * ; and in the present will be found reports 
of extensive plantations, very creditable to the pur 
blic spirit of Lord Macdonald and the other pro- 
prietors, to whom the premiums have been award- 
ed. 


10. Reclaiming Drift-Sand. 

A Report of the Experiments made in reclaim- 
ing an extensive tract of Drift-sand, in consequence 
of the premiums offered by the Society, as men- 
tioned in the Introduction to Volume V. f , will be 
found among the papers in the present volume. 


11. Live Stock. 

Under this general title may be included all en- 
couragements given, and rewards bestowed, for ptuv 
poses connected with the improvement and manage- 
ittent of our domestic Live Stock, towards which 
a very considerable sum is annually- devoted by the 
Society. In some departments connected with 
the mbject, measures of a more general descrip- 
tion, although at present,, only experimental have 
been put in operation, which, as they have already. 

^ Introduction to vol. iv. p. 8. 

- ^ , r ' ■ 
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excited considerable interest, it is expected they 
may be att^ded with very beneficial effects, if 
continued for some time, and under judicious ma- 
nagement. 

1. JBlack Cattle . — ^^Black Cattle constitute the* 

staple commodity of many districts in Scotldhd, and 
the Society continues encouragements by premiums 
to a considerable amount, awarded annually at Lo- 
cal Shows, under the direction of resident Members, 
for improving the breeds more peeuliarly adapted t# 
each district. ■ 

2. Horses . — Premiiuns for improving the breed 

of Work-Horses are continued as formerly. The 
attention of the Directors has also been recently < 
called to the expediency of encouraging, in certain 
districts, the rearing of a lighter and more active 
kind than the heavy draught-horse. Of homes Jar 
harness, for which the demand is now so great, fiar 
stage-coaches and public conveyances, very few have 
been reared in Scotland. With these we have 
been supplied from Yorkshire, Northumberland, or 
from ^ Ireland. With a view, therefore, of en- 

couraging the breeding of horses calculated fia?J 
draught on the lighter soils, or for hamesi^ iahcoiAi ! 
ing to circumstances, the Society has offered 
miums, in the jSrst instance, in the county of Perth, 
which, probably, may be useful. - , 

3. Sheep . — ^Tbe Society has contiuued, and ex- 
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tended its range of Premiums for improving the 
breed of Sheep. It has been suggested,., that, in com 
districts, the finer breeds of Sheep might tie advan- 
tageously combined with the arable management, al- 
though the practice is far from being general in Scot- 
land. Premiums for the best Tups and Ewes of the 
improve^d Leicester and South Down breeds, have 
accordingly been given in a district round Perth, 
where a fair and satisfactory experiment has in 
consequence been made. Similar premiums are 
now offered in the districts of the Carse of Gowrie 
and Strathmore; while Premiums, for improving the 
Cheviot and Black-faced breeds, have been givML 
in the county of Sutherland, and certain dis- 
tricts of the counties of Caithness, Perth, and In- 
verness.- ■■ 

The attention of the Society has also been direct- 
ed to a race of small, fine wooled, and remark- 
ably hardy native Sheep, viz. the Shetlarid Sheep, 
tvhich, under the worst management, have been 
Jong distihgUished by the quality of their fleecb; 
“lihis hardy race has been much neglected ; and it 
has been thought, that, with proper care, and under 
a judicious system of management, they might be 
tendered a valuable breed, and Worthy of being ih- 
trodueed into other parts of Scotland. The Soi 
dety accordingly,' in January 1823, offered a set 
of Premifims, to continue for Some years ; and hn 
ipteresting Beport, by James Baikie, Esqi bf 
T^emess, of the small flock, which he has se« 
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lected for experiment, in consequence of tlie So- 
ciety’s«Prciniums, will be found in this volume. 

As connected with the improvement of sheep and 
wool, the Society has offered premiums for the 
best set of experiments, to be reported in 1825, in 
salving Sheep kept on hill-farms ; and to the persoii, 
in Scotland who should sell, from his flock? of Me- 
rino sheep, the greatest quantity of pure Merino 
wool of clip 1823, for the purpose of being manu- 
factured in Scotland into line broad cloth. In con- 
sequence of this last premium, a Heport has already 
been made by the Right Honourable Sir John Sin- 
clair, Baronet, who keeps a large flock of Merinos 
on his estate in the county of Caithness, where they 
are stated to have hitherto thriven remarkably well. 


GENEBAI. SHOW OF FAT STOCK. 

In autumn 1821, some eminent practical agri- 
culturists brought under the consideration of the 
Directors the expediency of establishing an annual 
Show of Fat Stock in Edinburgh. 

The ad^mntages which had resulted from similar 
shows in England, by exciting attention to the 
merits and properties of the various breeds of cat%# 
and the high perfection to which skilM man^gef 
ment had in consequence brought some of the l|ner 
breeds in that country, gave reason tp expect sue- 
e<^ from the like means employed in Scotland. 
The excellence of some of qur native breeds Ivas w^ 
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known ; of wliick tlie hardy West Highland cattle 
afford an example. Much had been done, too, in 
this country already, by several eminent ^breeders in 
improving the native breeds ; and the stock reared 
by these individuals has in consequence attained a 
.great degree of perfection. But most of our prac- 
tical famers are little conversant in this art, and 
are acquainted only with the merits of the breed 
peculiar to their own districts. If, therefore, they 
attempt a change or a cross, they generally do so 
injudiciously, and without the necessary knowledge 
and attention to the end in view, whether this were 
the attainment of a better form, earlier maturity, 
or habits and constitution more fitted to the local 
sitijatibn. It was concluded, therefore, that the op- 
portunity which would be afforded of bringing the 
different breeds, and the best specimens of the 
sa,me breed, together in contrast, by means of this 
General Shov/, would necessarily lead to more atten- 
tion to the subject, and to a better aequainta.nce 
with the habits, the properties, and the peculiar 
characteristics of the various breeds reared in Scot- 
land. 

The utility of the measure had been formerly 
discussed in the Society, but the limited state of its 
funds deterred the Duectors from attempting the 
establishment of an exhibition at that time. Those 
members, however, who were more particularly de- 
sirous that an experiment should be made, were of 
opinion that, from the public spirit of our agricul- 
turists, large pecuniary rewards would not be re- 
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qliired, and that honorary premiums, added to the 
^mulafion excited, would attain the object in view. 

Under these impressions the Directors proceed- 
ed; A Committee was appointed to regulate the 
necessary details ; and at the anniversary meeting in 
January 1822, seventy guineas were voted to defray* 
the expence of the experiment for the first year. 
This sum the Committee, guided hy the assistance of 
practical farmers, divided into five classes of premi- 
ums, limiited, in the first instance, to Black Cattle, 
and with one exception (the short-horned hreed), to 
the breeds peculiar to this part of the island, and 
for cattle reared and fed by proprietors and tenants 
in Scotland, — first and second premiums of ten and 
five guineas being devoted to each class. The 1st 
class Mmprehended the short-hom breed ; the 2d, 
Aberdeenshire cattle; the 3d, the West Hi^- 
land ; and the 4th, included Galloway, Fife, An- 
gus, or any other breed : in the 5th claSs, fir^ tod 
second premiums were offered for the oxen shewing 
the most symmetry, fat, and weight, of any age or 
breed; . 

The Society was obligingly accommodated by 
the Barrack Department with the use of the in- 
closed area behind Queensberry-House, which af- 
forded excellent accommodation for every purpoto 
connected with the exhibition. The show of catj 
tie of various breeds, as well in the competing 
lots as in those exhibited as extra stp%, was very' 
She, and did great credit to the taste and judg-' 
’• Ton. 'VI;' . •. . i' 
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Htetit of the exhibitors in the selection of the va- 
rious classes. In awarding the premiums, thd Com^ 
ihittee of the Society had the assistance of far- 
mers and dealers from various parts of the coun- 
trjfj of acknowledged practical skill. The show- 
*yard aliw admitted of excellent arrangements be- 
ing made for the accommodation of the public, 
who came to view the stock ; and the exhibition 
having excited great interest, it was crowded du- 
ring the day. The fine cattle which obtained the 
premimns, and indeed the greater part of the stock 
shewn, were sold on the spot at high prices ; and 
on the whole, this experiment of a fet stock-show 
equalled the best expectations which had been en- 
tectained of it. 

The Gommittee, under whose directions it was 
eonduCted, having recommended the extension of 
the preimums to other descriptions of stock, the 
Society, at the succeeding anniversary meeting, 
voted a himdred guineas for| promoting the object, 
and continuing the experiment in 1828 ; This siim 
enabled the Committee to continue the premiums 
for Black Cattle to the same amount as in 1822 , and 
also to extend them to the best kinds of fat Sheep 
of the black-faced, South Down, Cheviot, and im- 
proved Leicester breeds, and to the three best spe- 
eanens of fiit Pigs. 
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SOIJECES OFJNBIJSTEy PECULIAR TO THE HIGH- 

LANDS AND ISLANDS. 

THe Society having been originally instituted 
with a view more particularly to advance ^he im-" 
provement of the Highlands and Islands, has not 
ceased to direct its attention, and to allot a large 
share of its funds, to this important purpose. The 
exertions of the Society in improving the Fisheries, 
-^the Roads and Bridges, and. olher .puhhc yrojrl^^^ 
— ^the manufacture of Kelp, and such other soureepii 
of industry as existed in the Highlands, — have been 
particularly noticed in the Introductions to former 
volumes. 

T.I jEh/p.— It appeared to the Society, that air, 
though, by means of its premiums, much infprr 
mation had been obtained, regarding the manw-* 
facture and analysis of help, the object was still 
deficient, without promoting improvement in its 
^eeific qualities. A series of premiums were 
therefore announced for the best help, in quantity; 
not under 20 tons, which were tohe decided, in tite 
first place, in 1822,forthat manufactured on the esoasth 
of the counties of Inverness aud Ross, including theii 
Islands. The result of the analysis of the best 
specimens, with some account of their mauufec- 
ture, win be found among the papers in this ydum& 
The premiums in other districts are contiriUed.- 
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In the present volume, also, there is an interesting 
paper by Dr Fyfe, on the means of inci;easing the 
quantity of alkali yielded by kelp, the suggestions 
in which may lead to resrdts highly important to 
this branch of manufacture. 

’ Not ^any months ago, the interests of the 
manufacturers of kelp were in danger of being 
suddenly and deeply affected, and at a time when 
the population in the Highlands were also suf- 
fering severely from the great depression in the 
price of black cattle and sheep. At the anniver- 
sary meeting of the Society in January 1823 , the 
Society learned, that, within a few days of the rising 
of the session of Parliament immediately preceding, 
an act had been very unexpectedly passed, reducing 
the duties on the importation of barilla, — a fo- 
reign commodity which may be substituted in seve- 
ral of the most important manufactures in which 
kelp is used, and nearly, if not entirely, to the ex- 
clusion of the latter article. The subject having 
been previously submitted to the Directors, had un- 
dergone much discussion and inquiry; and" the So- 
ciety how considering that the manufacture of kelp 
affords employment and, subsistence, during a con- 
siderable part of the year, to a numerous and de- 
pendent population in the Highlands and Islands; 
— that the ruin of that manufacture, or any measure 
tending to the sudden depreciation of kelp in the 
market, might he attended with alarming consequen- 
ces at such a moment, and especially when the publia 



INTRODUCTION. 


XXIX 


works which had for a long time been carrying 
on in*the ijorth of Scotland were nearly comple- 
ted, — unanimously remitted to the Directors tp 
submit a Memorial to Government, in order to ob- 
tain, if possible, the concurrence of Administration 
to the applications which were contemplated for a 
repeal of the act. A memorial to the Tre^ury was 
accordingly transmitted ; and it was very satisfac- 
tory to the Society to find, that the representations 
made to the Legislature and Government were at- 
tended with the desired effect. 

2. Sea-Grass (Zostera marina, Lira.) — In 1821, a 
communication was submitted to the Society from 
Mr E-obert Johnston, secretary to the Asylum for 
thp Industrious Blind in Edinburgh, stating that 
quantities of this marine plant had lately been im- 
ported from the Gominent, and used very succesfuUy 
in stuffing matresses, cushions, and for such like 
purposes, as a substitute for horse-hair ; and that it 
being understood that the same, or a similar plant, 
was found in abundance on some of the Scottish 
shores, particularly in the Western Islands, it 
might be expedient to institute an inquiry on the 
suhject. A small Committee was accordingly named, 
under whose directions specimens of theZostera were 
procured from various parts of the Highlands and 
Islands. A Keport was made by the Committee in 
Jmjuary 1823, stating the result of their inquiries 
tothej that the zostera found on some of *our shores 
answered equally well with that imported from 
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Hamburgh, &c. that careMly washing the plant, 
in fresh water, in order to extract a portion of l3ie salt, 
and quick subsequent drying to preserve its elastici- 
ty, was all the preparation required for the purposes 
to which it was to be applied. The Committee there- 
fore suggested, that it might be proper to stimulate 
the Islanders to avail themselves of a new branch of 
industry, which they could practise at the same time 
that they are engaged in cutting sea-weed for kelp. 

Premiums were accordingly offered, to be de- 
cided in 1823 ; and it is satisfactory to find, from 
the accurate and detailed reports given in this vor 
iume from Mr Traill Urquhart of Elsness, and 
from Mr Baikie of Tankemess, the gentlemen tp 
whom the premiums have been awarded, that they 
have been attended with the desired effect. The 
supply of the zostem afforded from our own shores, 
is already sufficient to supersede the necessity of iuir 
portation. 


Present State of t}ie Highlands and Islands, 

The changes which have taken place and are still 
in Operation, in various districts of the Highlands 
and Islands are well known ; and the exerti ons of the 
Society in directing the attention of the inhabitmits 
to various sources of industry within their reach, 
have just been adverted to. With a view to a more 
f«ten and suceessfrd prosecution of this interest- 
^ premium^in the following terms, was 
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offered in January I8SI3, which it is exacted pay 
elicit’somepseful information. 

“ A Piece of Plate of Fifty Guineas valuej, 
he given for the best and approved Essay on the pre- 
sent state of the pighlands and Islands of Scotland, 
Agricultural, Manufacturing, and Commercial ; — 
the progress and influence of those changSs at pre- 
sent affecting their condition, and the means of de- 
riving from these changes, for the benefit of the po- 
pulation at large, the greatest portion of good, and 
rendering such as have an unfavourable cendeney 
productive of the least possible degree of evil. This 
Essay to be lodged with the Secretary, at the So- 
ciety’s Chambers, on or before the 10th hlovember 
1824.” 


MACHINERY. 

Invention and Improvement of Machinery iiore 
particularly connected with Agriculture and 
Rural Economy, 

Within the period to which this introductey 
notice relates, various articles in this departpent 
have been submitted to the Society, and saitaWe 
pecuniary rewards, or honorary notices, voted fo the 
anthora and inventors, ttpon Reports subrptted ftop 
time to time, by the Socfety’s Goppittee m Me- 
ebanies. Engravings and descriptions bf ^veral of 
these articles in machinery will be fppd in this vo- 
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lume. The first of these in importance, are the 
papers and models lodged in consequence of the prcr 
Toimns offered for the best Essays on the improve- 
ment of 


Bail-Eoads, 

It will be seen from former volumes, that the 
Society, from its earliest institution, directed its at- 
tention to the means of facilitating the communica- 
tion with the remote districts of the Highlands of 
Scotland, by means of roads and bridges. The import- 
taut object in view having been happily attained by 
the joint operation of thepublic aid so liberallyaffordr 
ed, and the exertions of the proprietors, — the So- 
ciety, as noticed in last volume, proceeded to consir 
der the means of faeiUtating conveyance by means 
of Rail-roads, which, it was thought, might be adapt- 
ed to more general use ,than they are at pfes&t. 
The general result of the information acquiredj will 
be found in the first paper published in the volume ; 
— -an abstract, prepared from the various Essays and 
Models received, by Mr Stevenson, civil engineer, 
a gentleman whose professional experience rendered 
him wen qualified for such a task. There is reason 
to expect that the suggestions in these papers may 
lead to farther improvemeutsi and ultimately to 
yery important practical results. 
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• . Stoves for Cottages. 

At the General Meeting in January 1822, the 
Earl of Elgin presented to the Society the naodel 
and description of a stove •which his Lordship had 
seen in use in the Netherlands, and which, •with 
a view to an economical and advantageous applica- 
tion of fuel, promises much benefit to the cottager, 
in situations where there is a scarcity of this most 
necessary article. The thanhs pf the Society wesre 
voted to Lord Elgin, and an engraving and descrip- 
tion of the stove ordered to be published ; which are 
given in this volume. 


Odometer or Eoad-Measurer. 

At the General Meeting in January 1821, James 
Hunter, Esq. of Thurston, presented an in- 
strument improved by him, very convenient, and 
of ready application, for measuring distances, or the 
lengths of walls, ditches, &c. This instrument Mr 
Hunter has called an Odometer ; and an engraving 
and description of it are now published* For ifci 
and the self-acting pump, noticed in last volniBei 
the Society’s Gold Medal was voted to Mr Hun- 
ter. , 
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Instrument for ascertaining the Composition, 
Thickness, ^c, of Mineral Strata] and Ap- 
paratus for boring in Quicksands. 

Ten Guineas were voted at the General Meeting 
in July*! 822, to BIr John Busby, mineral surveyor, 
for an instrument invented by him for ascertaining 
the Composition and Thickness of Strata at diffe- 
rent depths, in boring for coal, and other minerals, of 
which a description and relative engraving are now 
published. An account of the apparatus, and me- 
thod practised by Mr Busby for sinking through 
quicksands, win also be found among the papers 
published in the department of mechanics, in the 
present volume. 

Milk-Churn. 

A premium was voted by the General Meeting 
in January 1823, to Mr George Firth at Bayfield, 
In the Island of Sanday in Orkney, for a methpd 
devised and practised by him, in applying the im- 
pulse of wind on sails to work a Milk-Churn. By 
this espedienti a saving of labour is obtained. A 
drawing and description of the Chum are contained 
in this volume. 

Implement Jbr Sweeping Chimneys. 

The "Society’s Silver ^Medal was voted at the 
General Meeting in Julyi822, to Mr James White, 
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civil engineer, Edinburgh, for a model and descrip- 
^tion df an ingenious machine invented by him, in- 
tended to supersede the necessity of climbing-boys 
in sweeping chimneys. A description of this ma- 
chine, with an engraving, are given in this volume. 


Instriment for measuring Standing Timber. 

In 1821 the Society voted Ten Giiineas to Mr 
Robert Monteath,' wood-surveyor, Stirling, 
instrument invented by him for measuring growing 
timber. As there is an engraving and description 
of it in a book lately published by Mr Monteath, 
intituled “ The Forester’s Guide,” any farther de- 
tail is here unnecessary. 


Machine for Soxmng and Watering Turnips, 

It was noticed in last volume, that the Society 
had voted a premium to Mr John Common at Den- 
wieki near Alnwick* for an Improved Double-drill 
Turnip Sower. A model of this machine, with 
an additional apparatus for wateiuig the drills in 
dry seasons, was submitted to the Society in 1822 , 
by Mr James Crozier, nursery and seeds-maa at 
Alnwick. By means of the apparatus supplied by 
Mr Crozier, the drills are watered, and the mois- 
ture covered in with the seed at the'time of sow- 
ihg;' The 'inoistpre tlu^ appEed omseqnently can- 
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not be rapidly evaporated, nor is the soil so liable 
to become hardened, as when the surface is watered, 
or heavy rains fall, after sowing. A model of this 
improved machine is deposited with the Society. 


Bteam-Boat fm^ Canal Navigation, 

In 1832 the model of a Steam Boat on a new 
construction was submitted to the Society, by Mr 
Kobert W^ght, jun. Abercromby Place. The plan 
proposed, as shewn by the model, was, by introducing 
and conducting the water through the vessel, by 
means of a passage or channel passing from the bow 
direct through the centre of the vessel, under the 
cabin floor, to the stern, where the channel becomes 
a little wider. One paddle-wheel in the centre of 
ffie vessel is to be driven by a steam-engine, and to 
act on the water in the channel at a proper distance 
from the bow. The channel is proposed to be made 
a little wider from the wheel to the stem, in order 
that the hydrostatical pressure of the broken water 
may be exerted obliquely in assisting to propel the 
vessel forward. 

The Committee for Mechanics having been of 
opinion that a boat of the proposed construction, if 
found to answer, might be calculated for Canal Na- 
vigation, because the breadth of the vessel would be 
necessarily less, and the agitation bf the water oc- 
cyioned by Ihe wheels at the sides, in the common 
case 'so injurious to the hanks of canals, would be,, 
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chiefly confined to a line in the centre or wake 
pf the boat'; they recommended, that a sum shotdd 
be votpd towards the expence of having a boat 
made on a scale sufficiently large for practical ex- 
periment. Fifteen guineas were accordingly paid 
for this purpose ; and an experiment was made with 
a boat of about 28 feet in length, and about ten tons 
burden, prepared by Mr Wight in consequence; the 
general result of which seemed favourable to the 
plan suggested. A short account of Mr Wight’s 
boat is given in this volume, with some Bxphm^ 
tory Notes by Mr Stevenson. 


Syrian Plough. 

At a General meeting in July 1821, the thanks 
of the Society were voted to William Rae Wilson 
Esq. of Kelvinbank, for the model of a plough which 
has long been used in a great part of the East, and 
which was brought by him from Nazareth in Syria, 
when’ recently travelling in that country, and depo- 
sited by him with the Society. 


GENEKAL PUBLIC MEASTJEES. 

Agricultural Depression. 

It is well known, and therefore requires to be 
merely mentioned, that during the period to which 
this account extends, Jhe Agriculture of the countsiy 
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has been in a state of very unusual depre§sion ; — ^ 
and that all those whose income or means^ of sfipport 
were dependent on its prosperity, have been sub- 
jected to great distress. This state of agriculture 
has been ascribed to many causes, — to a transition 
from war to peace, — ^to a rise in the value of money,— 
superabundanceof produce,— import of foreign grain, 
and a variety of others. Into any discussion of these, 
however,it is unnecessary here to enter, although pro- 
bably the opinion that the depression has been ow- 
ing to a combination of these causes operating in a 
greater or less degree, and at nearly the same time, 
is not the least deserving of attention. But if great 
difference of opinion prevailed in regard to the 
causes f opinions were at least equally divided as to 
the remedies proper to be applied. 

The attention of the Society was explicitly 
called to this subject, by a motion, submitted 
by the Right Honourable Sir John Sinclair, Ba- 
ronet, seconded by Sir James Ferguson of Kil- 
kewan, Baronet, at the Anniversary Meeting on 
8th January 1822, — “ That it be an instruction to 
the Directors to take into their early and most se- 
rious consideration the distressed . state of the landed 
and farming interest, with authority to them to take 
such steps as the circumstances of the case may re- 
quire, with the view of suggesting proper remedies 
for these distresses.” 

The Directors, on their part, referred the retoit to 
a js^ct Committee, with instructions to consider it 
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and to rqwrt their opinion thereupon. The subject un- 
derweht mueh discussion in the Committee, and vari- 
ous suggestions were made, but none of them appeared 
likely to lead to such an immediate or practical mea- 
sure of relief, as to render them worthy of being re- 
commended for adoption ; and, in consequence of the 
dijGFerence of opinion which was found to prevail as 
to the cause of the distress, and the remedies proper 
to be applied, the Committee reported, “ That it is. 
the opinion of this Committee, that it would be ex- 
pedient to make stiH farther enquiry into the camM 
of our agricultural distresses, and the means of re-i 
medying them, and with the view of obtaining in- 
fonnation, that a premium be offered in the foUow- 
terms : 

“ A piece of Plate of Fifty Guineas value will be 
given for the best and approved Essay, shewing. 
Firsts The nature and extent of the embarrassments 
at present experienced by tbs agricultural interest ; 
and. Secondly, What is the suitable remedy for 
these embarrassments; — the Essay to be lodged 
with the Secretary on or before tbe 1st June 1822.” 

The Directors having approved of this suggestion, 
a Premium was immediately advertised, to be de- 
cided in June following, so that any useful sug- 
gestions or measures of relief, which the informalioii 
to be obtained might possess, should be submit^ 
in the proper quarter, or the information g^wen to 
tile public without delay, , 

Ifo fewer than fifteen competing Essays were 
lodged, in several of whieih the sndjjeet was treated 
with great ability. The Committee appointed to 
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examine them gave their opinion, that the Es^ay 
having for its motto, “ Tti ne cede malis seS, con-^ 
tra audentior ito” -was the best; and upon open- 
ing the sealed note referable to this Essay, the 
author was found to be Mr James Cleghom# Editor 
of the Farmers’ Magazine, to whom the Premium of 
Fifty Guineas was voted accordingly. In pursu- 
ance of the instructions of the General Meeting on 
the 1st July, the Essay was immediately published 
as a pamphlet, in a size uniform with the volumes of 
the Society’s Transactions ; a sufficient number of 
copies being thrown off to enable the publishers to 
deliver a copy of the Essay with the present volume, 
to such members of the Society as may not have 
been previously possessed of it. 

2. Distillery Laws^ 

To the important subject of the Distillery Laws,f. 
the attention of the Society has been directed from 
time to time from 1806 downwards. In the intaro^ 
duetaons to Volumes IV. and V. the measifres 
by the Society for suggesting to Government cer- 
tain alterations in the laws relating to the distillation 
of spirits, and of adapting theni to thg situation and 
local circumstances of the Highlands of Scotland, 
have been detailed. The object of the Society has 
imiformly been to procure such modifications in the 
law, as should lead to the general establishment of 
small stills, as the best means of repressing the per- 
nicious practice of illicit distillation, which has for 
snme years prevailed in ^any of the highland and 
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more remote districts of the country ; a practice not 

less irfurious to the revenue, than to the moral ha- 
« • 
hits of the people. 

In 1821, a Committee of the Society was named 
to enquire into the causes which had obstructed the 
operation of the act of 1816, and the subsequent 
statutes, which authorised the licensing of small 
stills. Under the directions of that Committee, a set 
of Queries was printed and transmitted to the Con- 
veners of the different counties where the illicit trade 
chiefly prevailed, with the view of being drculated 
to such individuals of intelligence and impartiality, 
as had best access to afford the information required. 
In answer to these queries, a great mass of in- 
formation was obtained, the rgsu.lt of which was em- 
bodied in a Report submitted by the Committee in 
July 1822. This Report was printed and circula- 
ted by the Society to the members of Administia- 
tion, the different members of Parliament connecfe-i 
ed with Scotland, and, the Conveners of the diflfe- 
rent counties. 

. The Commissioners appointed by Parbament to 
enquire into the collection and management of the 
rfyenue in the United Kingdom, having directed^ 
thgir attention to the state of the laws relaringbp 
distillation, — in the progress of their inquiries in 
Scotland in autumn 1822, made a communicatatHi 
that they would he happy to receive such ihfosraa^ 
ticaq as it wa,s in the Society’s power to afford. The 
wbqlq information in possesrion of the ^dfty, and 
upon which; the various Reporte qf iite Committed 
VOI.. VI. * c 



xlii 


INTEODUCTION. 


were founded, was in consequence communicated, 
The Commissioners were actuated with the "most 

r ^ r 

anxious desire to give the subject the fullest inves- 
tigation, and took every means to collect the best 
and most authentic information, by an examination 
of the land-QwnerSj, officers of the Revenue, and 
others, who had best access to be acquainted with 
the subject. 

In the Report prepared by the Commissioners, 
as the result of their inquiries, many salutary re- 
commendations are submitted; in pursuance of which 
a bill was introduced, now passed into a law, whereby 
a great reduction of duty is conceded, and many of 
the restrictions in the process of distillation, operating 
against the production of a mild and palatable spirit, 
have been repealed or modified. To die progress of 
this bill, the Committee of the Society anxiously 
attended, and from time to time submitted observa- 
tions on certain clauses, which it was satisfactory to 
find were not overlooked. The liberal views taken 
by the Legislature, it is hoped will be attended with 
the best consequences ; and if some restrictions still 
remain, which it wonld be desirable should also be 
removed, with the view particularly to the situation 
and circumstances of certain districts of the coun- 
try, it is not doubted that these wiU also be altered, 
if experience proves that this can he done consist- 
ently with the security of the revenue. 
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* .3. Friendly Societies. 

It was mentioned in the introduction to last vo- 
lume, that the Society had heen induced to institute 
an investigation into the constitution and manage- 
ment of Friendly Societies in Scotland, an4.a copy of 
the premiums offered, with the view of obtaining the 
necessary information, was published in the appen- 
dix to that volume. Friendly or Benefit Societies, 
institutions so useful in themselves, from having 
been formed on erroneous pnncipleis and csdchla- 
tions, were continually failing in their object; and 
falling into decay; but it was expected, that, by 
means of the inquiry instituted by the Highland 
Society, such information might be procured, found- 
ed on the experience of existing Friendly Societies 
in Scotland, as might afford data whereon to make 
the necessary calculations in constructing Tables for 
their after guidance. . ■ ; : 

In entering on this investigation, the Society was 
not insensible to the many difficulties which at- 
tended it, and the Directors entertained no very 
sanguine views of the inquiry leading to useM 
practical results. Doubts were also entertain- 
ed whether it was strictly 'within the purposes 
which this Society was instituted to promote and 
Cncotirage; but the object was one in itself so' im- 
portant, that these objections weire 'waited, and a 
general meeting agreed to authorise the Directors to 
proceed with the inquiry. ■ [iz;: 

The premiums cqpip^edr &r were awarded in 

c 2 
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November 1822 , and it was very satisfactory to 
find, that, previous to this period. Returns olf the, 
experience of a great many Friendly Societies from 
all parts of Scotland, were received by the Commit-* 
tee, under whose superintendance the inquiry pro- 
ceeded.^ Most of these Returns were prepared in a 
way whidi did much credit to the members of the 
dififerent Friendly Societies who had the charge of 
filling them up. 

Immediately after the premiums were awarded, 
the various Returns were referred to the Commit- 
tee, to proceed to arrange and digest the information 
contained in them, and with the advice and assistance 
of professional actuaries and accountants, to make 
the necessary calculations, and construct Tables, 
which might he adapted to the purposes of Friendly 
Societies in different situations and circumstances. 

A full Report on the whole matter, with relative 
calculations and tables, is given in this volume ; and 
if the ^ult of the investigation, and the practical 
use of the Tables, shall be found in any degree com- 
mensurate to the industry and care with which the 
inquiry has been prosecuted, the Highland Society 
will not have cause to regret having embarked in it. 
But this, perhaps, experience alone can sufficiently 
determine. In tlie mean time, it is due to Mr 
Charles Oliphant, the iudefatigable Convener of the 
Society’s Committee on this business, to say, that to 
him must he ascribed much of any merit that may 
arise from, the inquiry : On his motion it was ori- 
ginaBy instituted, and froju its nature, a great acr* 
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eamulation of detail in the course of its progress^ 
and df labour in its last stage, were necessarily im- 
posed upon him. The Committee state, that the 
assistance of professional actuaries and accountants, 
in making the necessary calculations, has been most 
obligingly furnished, and that they have been par- 
ticularly indebted in this department of tile duty, 
to Mr Lyon, House Governor of Watson’s Hospital, 
Edinburgh. 


4, Weights and 3Ieasures. 

Although the Society has ceased to take any ac- 
tive charge, in regard to this important object, since 
the investigations connected with it have been car- 
ried on by Commissioners appointed by his Majesty ; 
the Society continues to look forward to its ulti- 
mate attainment with a lively solicitude. Since 
the publication of last volume, the Commissioners 
have made a second and third report. In their first 
Report, dated 24th June 1819, they give their opi- 
nion, that “ there is no practical advantage in ha- 
ving a quantity commensurable to any original quan- 
tity, existing, or which may be imagined to exist, in 
nature, except as affording some little encouragement 
to its common adoption by neighbouring nations. 
But it is scarcely possible, that the departure firom 
a standard, once universally established in a great 
country, should not produce much more labour and 
inconvenience in its internal relations, than it could 
ever be expected to save in the operations of foreign 
commerce and correspopdedce, •which always are, and 
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always must be, conducted by persons to whom the 
difficulty of calculation is comparatively inconsidera- 
ble, and who are also remunerated for their trouble, 
either by the profits of their commercial concerns, or 
by the credit of their scientific acquirements.” 

“ The subdivisions of weights and pleasures, at 
present onployed in this country, appear to be far 
more convenient for practical purposes than the de- 
cimal scale, which might perhaps be preferred by 
some persons for making calculations with quanti- 
ties already determined. But the power of expres- 
sing a third, a fourth, and a sixth of a foot in 
inches, without a fraction, is a peculiar advantage 
in the duodecimal scale ; and, for the operations of 
weighing and of measuring capacities, the continual 
division by two, renders it practicable to make up 
any given quantity with the smallest possible num- 
ber of standard weights or measures ; and is pre- 
ferable, in this respect, to any decimal scale. We 
would therefore recommend, that, all the multiples 
and subdivisions of the standard to be adopted 
should retain the same relative proportions to each 
other, as are at present in general use.” 

The final recommendaticms of the Commissioners 
is thus given in their last 'Report : 

“ 1. That the Parliamentary standard yard, made 
“ by Bird in 1760, be henceforward considered as 
“ the authentic legal standard of the British Em- 

pire ; and that it be identified, by declaring, that 
“ 39.139i3 inches of this standard, at the tempera- 
“ ture of 62° of Fahrenhjat, have been found equal 
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“ to the length of a pendulum supposed to vibrate 
seconds in London, on the level of the sea, and in 
“ a vacuum. 

“ 2. That the Parliamentary standard Tr(^ 
“ pound, according to the two pound weight made 
“ in 1758, remain unaltered ; and that 7000 Troy 
grains be declared to constitute an avoirdupois 
“ pound ; the cubic inch of distilled water being 
found to weigh, at 62®, in a vacuum, 252.72 Par- 
“ liamentary grains. 

“ 3. That the ale and com gallon be restored to 
“ their original equality, by taking, for the statu- 
“ table common gallon of the British Empire, a mean 
" value, such that a gallon of common water may 
weigh 10 pounds avoirdupois in ordinary circum- 
“ stances; its content ’being nearly 277.3 cubic 
“ inches ; and that correct standards of this Impe- 
“ RIAL Gallon, and of the Bushel, Peck, Quart, 
“ and Pint derived from it, and of their parts, be 
“ procured without delay, for the Exchequer, and 
“ for such other offices in your. Majesty’s dominions 
as may be judged most convenient for the ready 
“ use of your Majesty’s subjects.” 

It cannot be otherwise than gratifying to the 
Committee of the Society, to find, that the result of 
the inquiries of gentlemen, so eminent for their sciefi- 
tific acquirements as these Commissioners, has led 
them to adopt the same general views ® are sug- 
gested in the Society’s original Report, hoEced iri 
the Introduction to tol. iir. pp. 27--®l. • 
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The Reports of the Commissioners were commu- 
nicated to Parliament : A Select Committee “^of the 
House of Commons was appointed to consider 
them, and their Report concurs in the views of the 
Commissioners, in recommending that the subdivi- 
sions of weights and measures employed in this 
country be retained, as being far better adapted to 
common practical purposes than the decimal scale. 
They also coincide in opinion with the Commis- 
sioners, as to the plan by which the details are to be 
regulated. 

A bill was accordingly introduced into Parlia- 
ment last session, and passed the House of Com- 
mons, to give effect to these recommendations ; but 
it was again arrested in its progress in the House of 
Xiords, and a Select Committee appointed to report 
to their Lordships thereupon. It is understood that 
the Committee have not yet submitted the result of 
their deliberations, but, it is hoped thatthe meai- 
^ure is in a train of speedy accomplishment. 

5. Lectures on the Veterinary Art. 

It has for some time been matter of regret to those 
immediately interested in the management of live- 
stock, that no permanent institution exists in this 
part of the island to promote a knowledge of the dis- 
eases, cure, and treatment of our domestic animals. 
Such have long been established in most of the 
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principal states on the Continent ; and, more recent- 
ly, a Veterinary College has heen instituted in Lon- 
don, supported by the bounty of Parliament. — 
The Dublin Society, also, which receives a liberal 
annual grant of public money, among the other be- 
neficial objects which it has promoted, has establish- 
ed a veterinary institution in Dublin. But nowhere 
in Scotland has instruction been afforded in the ve- 
terinary art, either by public or private lectmres, 
and only a very few regularly educated veterinary 
surgeons are established in this country. The con- 
sequence is, that our farriers and others, who pre- 
tend to the knowledge of the diseases of horses and 
other cattle, are, in general, lamentably ignorant of 
what they profess to imderstand and to practise. 

The subject was brought under consideration in 
summer 1823. The Society was sufficiently alive 
to its importance, and being intimately connected 
with the advancement of agricultural science, it was 
agreed that a Lecturer sufficiently qualified should 
be patronised in a course of lectures, Accordingly, 
the General Meeting, in June 1823, placed the sum 
of L. 50 at the disposal of the Directors, for promotr 
ing the measure in the session of 1823-1824, upon 
the understanding, that, as far as r^ards the Sor 
riety, it was entirely experimental. 

The Committee, to whose superintendence the ar- 
rangement of all the details was entrusted, imme- 
diately applied themselves to casrryingj the views of 
the Society into effect^and they have laale tlfje neces- 
sary arrangements with a (i|raduate of the VeterinaT 
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ry College of London (Mr Dick,) of whose zeal and 
practical skill they had received very satisfactory- 
testimonials. The lecturer, furnished with a forge 
and other appendages for the practical instruction 
of country farriers, has accordingly begun his first 
jcotnrse of lectures on the diseases of horses, black 
cattl^*lheep, and other domestic animals, illustra- 
ted with the necessary anatomical demonstrations, 
The result will afford better means for determining 
how far, and in what manner, it may be expedient 
and practicable for the Society to encourage sucl^, 
an establishment, with a view to its permanency 
and efficiency, 


Celtic Liteeatd BE. 

Gaelic Dictionary. 

The proceedings of the Society preparatory to and 
in prosecution of the purpose of compiling a proper 
Dictionary of the Scoto-Gaelic Tongue, were de- 
tailed in the introductions to the two last volumes 
of its Transactions. Henry Mackenzie, Esq. is Con- 
yener of the Committee, to whose superintendence 
that measure was entrusted ; and the Committee, du- 
ring the period to which this account relates, have 
been unremitting in their endeavours to have the 
compilation of the dictionary advanced to completion. 
The labours of the compilers were for some time un- 
fortunately retarded by the death of Mr Ewen 
Macladhlsn of Aberdeen^ who, as a coadjutor to the 
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Hev. Dr Madeocl, had been employed in the com- 
pilation! 

The Committee having afterwards made arrange- 
ments for taking the assistance of the Rev. Dr 
Alexander Irvine of Dimkeld, and the Rev. Mr 
Alexander Macdonald at Crietf, to supply the place 
of Mr Maclaehlan, the several compilers havf^heen 
industriously occupied during the last year in the 
departments assigned to them, and it is expected, 
that the Manuscript of the whole will he in posses- 
sion of the Society previons to the Cienaal Meefe- 
ing in January 1824, 

The Society has lately voted a small sum to the 
Rev. Mr Maccallum of Arisaig for some Gaelic 
Poems published by him, and to Captain Simon 
Fraser, for a second collection of his Ancient Na- 
tional Melodies, the first collection of which was pu- 
blished in 1816, as noticed in the Introduction to 
VohIV. 

COREESPONDENCE WITH OTHEE INSTITUTIONS. 

The Society continues to cultivate a correspond- 
ence with other institutions at home and abroad, 
established for promoting important public objects ; 
and, with many of the loc^ agricultural Societies 
this country, in matters interesting to the districts, 
in which these Societies axe established. To seve- 
ral distinguished individuals, too, who' have been 
resident in our colonies, the Society h5^ been fre- 
quently indebt^, for their attention in transmitting 
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for experiment the seeds of any plants peculiar to 
these colonies, that might probably be raised tvith ad- 
vantage in Scotland. During the perio*d of this ac- 
count, the Society has particularly to notice the ob- 
liging attention of the Marchioness of Hastings, one 
of its members, who has sent from India for experi- 
menfYarious seeds of grasses, and, particularly, of 
late, a parcel of a peculiar kind oi wheat, which is 
recommended as uncommonly prolific. The Direc- 
tors have distributed small quantities of it among 
some eminent farmers, who are to make trial of its 
properties in this country. i 

This Society, instituted in 1784, is the oldest 
Agricultural Association at present existing in 
Scotland ; but since the date of its institution, local 
agricultural societies have been very generally esta- 
blished; and the exertions of these local societies 
have been productive of the best results to the dis- 
tricts in which they are established. Some of them, 
from the recent agricultural depression, and other 
causes, have become extinct, or have been dissolved ; 
but many still continue in the active exercise of their 
ixsefol labours. To the recommendations of these, 
the Directors of this Society are ready at all times 
to give attention, satisfied that from no source are 
suggestions likely to be received more deserving of 
consideration, 
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THE LIBRARY. 

The Library of the Society has not hitherto been 
so much enlarged, as several members, whose opinions 
are well entitled to regard, have wished. Publica- 
tions of merit, connected with agricultural anil’^ral 
economy, have, however, been gradually added to it 
by purchase. It has likewise received some valuable 
accessions from the publications of other public in- 
stitutions or individuals, which have been- 
ed to the Society. Several publications of local or 
general application, connected with Scottish agricul- 
ture, have been dedicated to the Society, during the 
period of this account, among which may be noticed 
MrRobertson’s,on the improvement of the Hebrides, 
and Orkney .and Shetland Islands ; Dr Storey, on 
certain diseases of Cattle ; Mr Finlayson, on the im- 
provement of Moss, &e. 

The Society having now purchased premisses for 
a Hall, and to afford the additional accommodations 
which the extension of its hnsiness requires, suffi- 
cient provision has been made in the arrangement 
of the new building, for the library of the Sometyii 
vdth a view a.s well to its present extent as to its : 
progressive enlargement. ' 

It may he noticed also, as connected with 
subject, that the Directors have now likewise made 
arrangements, in pursuance of which the voltnnes 
of the Society’s Transactions will be ^tailed to 
members at a cheap rate. 
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PROCEEDINGS OF THE SOCIETY ON THE OCCA- 
SION OF HIS majesty’s VISIT TO SCOTLAND. 

Iir~Tvill be seen by the introductions to former 
volumes, that the Society has, on all proper occa- 
sions, taken an opportunity of publicly testifying its 
loyalty to the Throne and attachment to the Con- 
stitution. Its members are chosen from all parts of 
Scotland, and, from their great number and respect- 
ability, the Society’s Addresses to the Throne, as 
former volumes have recorded, may, in some mea- 
sure, be considered as speaking the united voice of 
the Nobility and landed interest of Scotland. 

On no previous occasion, since the institution of 
the Society, has a more gratifying opportunity been 
alforded to Scotchmen, individually or collectively, 
of laying their sentiments at the foot of the Throne, 
than during His Majesty’s visit to Scotland ; an 
et^ent which diflfiised a joy, and excited an enthu- 
siasm, so intense and so universal in Scotland, as per- 
haps had not been exceeded by any previous occur- 
rence in its history. 

Immediately on its being ascertained that His 
Majesty was to visit Scotland, the Directors sum- 
moned an Extraordinary General Meeting to be 
held on the earliest day to which, by the Socie- 
ty’s Charter, it could be called, for the purpose 
of considering the expediency of voting a loyal and 
dutiful Address of Congratulation^ The draft of an 
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Address, prepared by a Committee, having been 
approved by the Directors, at a Meeting at vyhich 
the Marquis of Lothian presided, his Lordship un- 
dertook to represent to His Majesty’s Principal 
Secretary of State the Society’s claims to some 
distinction, with reference to the form in w^h its 
Address should be received. 

At the Extraordinary General Meeting on the 
9th of August, at which about 300 Noblemen and 
Gentlemen attended, the Address having been 
moved by the Earl of Wemyss and Mardi, apd; 
seconded by the Earl of Breadalbane, was unani- 
mously adopted; and it was at same time resolved, 
that, in the event of its being received by a Depu- 
tation, that Deputation shoiild consist of the Noble- 
men and Gentlemen who had held the oflBce of 
President or of Vice-Presidents, and of the three 
senior Ordinary and one of the Extraordinary Di- 
rectors. 

Previous to the arrival in Edinburgh of the 
Duke of Argyll, then President of the Society, 
the Marquis of Lothian had received such com- 
munications as authorized his Lordship to intimate, 
that, at all events, the Society’s Address would be 
received by a Deputation ; and after the arrival of 
his Grace, His Majesty’s most gracious order lyas 
obtained, that the Soci^y’s Address should be re- 
ceived in the "y 

Monday, the lOth of August, having been fixed 
for receiving the Addresses trom those Public Bo- 
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dies which were to have the privilege of presenting 
them on the Throne or in the Closet, the Members 
of the Deputation of the Highland Society assem- 
bled at the Waterloo Hotel, and thence proceeded 
in their carriages to the Palace of Holyroodhouse : 
such Deputation as were officially in attend- 
ance on the Eling, joined at the Palace. This De- 
putation, constituted on the principle already men- 
tioned, consisted of the following Noblemen and 
Gentlemen, viz. 

The Duke of Argyll, President, and the Mlar- 
quis of Lothian and Viscount Arbuthnot, Ftce- 
Presidents, in office ; the Dukes of Hamilton, 
Athbij and Montrose ; the Marquis of Queensberry; 
the Earls of Morton, Moray, Lauderdale, Elgin, 
Wemyss, Aboyne, Breadalbane, Rosebery, Fife, 
Rosslyn, and Gathcart; Viscount Melville, Lord 
Glenlyon, Right Honourable Sir John Sinclair, 
Baronet, James Hunter, Esq. of Thurston, and 
William Macdonald, Esq. of St Martins,— attend- 
ed by the Treasurer and Secretary of the So- 
ciety. 

The Duke of Argyll, as President, read the 
Address. 


« TO THE KING. 

" Most obacious SovereiHi, 

" The highland SOCIETY of SCOTLAND, con- 
stituted by Ri»yal Charter, assembled in an Extraordinary 
General Meeting, humbly approaches the Throne, in all its 
national warmth of loyalty^ with its most sincere congratula- 
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tims on jour Majesty*s presence in tills ancient 'Kingdom. 
The Socjety’ rejoices in the present opportunity of offering its 
dptiful homage^ afforded by the benignant care of your 
Majesty, in visiting your Majesty’s faithful Subjects of Scot-* 
land, from which the- Society anticipates the happiest results. 

The best energies of this Society have been unremitting-* 
ly directed to stimulate the industry of your Majesty .^^eople, 
and it is confident that your Majesty’s paternal interest in the 
welfare of your Majesty’s Subjects, will be gratified by the in- 
formation which it has the satisfaction of laying before your 
Majesty, of the advancement of Scotland in Agriculture, Ma- 
nufactures, and the other objects which it is the peculiar 
purpose of this Society’s Institution to promote and encourage. 
The same animated spirit for improvement, and the sanae plbus 
observance of the Moral Virtues, which have so long distin^ 
guished the Scotish Nation, remain uninterrupted, and are 
disseminated in active exercise throughout the Kingdom. 

The Higliland Society of Scotland, embracing a very large 
proportion of the Rank and Property of this part of the United 
|Kingdom, begs leave earnestly to assure your Majesty of the 
unalterable loyalty, and of the faithful attachment of the 
Scotish People to your Majesty’s sacred Person, and of their 
profound veneration for that happy Constitution, which has 
ever proved the safeguard of your Majesty's Subj’ects, as it has 
been the bulwark of the British Empire. 

Sealed with the Seal of the Society, and signed hy 'iie’ 
Most Noble William. Marquis of Lothian, one of the 
Vice-Presidents m"<^ce, in 'prepuce and at desire .of, 
the Meeting. 

" « LOTHIAN, "KB’" 

Edinburoh, 1 ' ' 

YOh-yi. 
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To this Address, His Majesty was pleased to 

return the following most gracious Answer : , 

I thank you for this loyal and dutiful Address. 

It will always be gratifying to me to hear of the success 
of a Society which has for its object the encouragement of the 
Agricultore and Manufactures of Scotland/' 

As the only addresses received by His Majesty 
on the Throne were those from the Church of Scot- 
land, and the Four Universities; and those pre- 
sented in the Iloyal Closet, were the addresses from 
the Clergy of the Episcopal Church of Scotland, 
and from the Highland Society of Scotland,^ — the 
Society must deem it a most distinguished mark 
of His Majesty’s favour, and approbation of its ex- 
ertions, to have appointed this form of receiving its 
Address. ■ 

It may be noticed also, that, on occasion of His 
Majesty’s visit, the foundation-stone of the National 
Monument for Scotland was laid by Commissioners 
named by His Majesty; and the Committee of 
Management officially intimated by their Secretary, 
that, as a mark of attention to the Society, a plate 
was deposited with an inscription commemorative of 
the circumstance that the proposal for such a monu- 
ment had originated in a motion at the Anniversary 
Meeting of the Society on 9th January 1816. 
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ResoMtion of the Society, on the Retirement of 

Mr Lewis Gordon, the Depute-Secretary. 

Mr Lewis Gordon entered the service of the So- 
ciety in 1792. From that period to the yea^821, 
he discharged the varied official duties of the situa- 
tions he filled in such a manner as to merit the 
uniform approbation of every member of the Society. 
Few officers, in like situations, have ei'inced so much 
zeal, united with a sound discretion, in the exercise 
of their official duties, as Mr Gordon ; and vrhen the 
state of his health obliged him, in 1821, to relin- 
quish the active duties of the office of depute-secre- 
tary of the Society, and to retire to the country, the 
Directors felt it due to him, that the minutes o^ the 
Society should bear a permanent record of the sense 
which the Society entertained of his unremitting 
and important services. With this view, at the 
Anniversary Meeting, on 8th January 1822, Mr 
Macdonald of St Martins having obtained the pre- 
vious hearty concurrence of the Directors, submit- 
ted the following motion, which was unanimously 
agreed to : , . 

“ That this Meeting, taking into their consider- 
“ ation the many important services rendered 10 
" the Society by Mr Lewis Gordon, their Depute- 
“ Secretary, for a period of thirty ye|rs, during 
“ which he has been in their employment,, are of 
“ opinion, that he well dessuvqs some decidetl mark, 
“ of their entire approlmtion of his conduct during 

d 2 
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“that long period; they therefore resolve. That 
“ the thanks of the Society be given to Mr Gordop, 
“ and direct their Secretary to communicate the 
“ same to him ; and farther, that a piece of Plate, of 
“ the value of Sixty Guineas, with an inscription, 
“ conunemoiative of his meritorious exertions, be 
“ presented to him : and they remit the matter to 
“ the Directors, that they may carry this resolution 
“ into effect, and report their having done so to next 
“ General Meeting.” 

The instructions of the Society contained in this 
Eesolution have accordingly been fiilfilled. 

I CONCLUSION. 

Such is a general view of ' the proceedings of the 
Highland Society of Scotland within the last three 
years ; — and it is hoped there is sufficient evidence 
that there has been no want of exertion, zeal, or at- 
tention, on the part of those who, during that time, 
have been entrusted with the charge of its business- 
The"* Directors, no doubt, have sometimes found 
their usefulness circumscribed by the want of such 
public pecuniaiy assistance as is afforded to similar 
institutions in Ireland, and which for some time was 
bestowed on this Society ; and measures have at va- 
rious times been proposed, which were either post- 
poned^ or abandoned, from their necessarily requir- 
ing Imger funds for tlmir prosecution and accenn- 
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plishment, than could be spared out of the revenue 
qf the Sociq,ty ; such as instituting the necessary in- 
vestigations and experiments for a general Nomen- 
clature of Soils , — ^for establishing an Ex'perimen- 
tal Farm , — and for a general Mineralogical Sur- 
vey of Scotland (more especially of the -Highlands 
and Islands, where it is supposed much remains to 
be explored), with other similar inquiries, physical 
and statistical, which could he specified as examples. 
But if some departments of inquiry have been de- 
layed, from want of public pecuniary support, it has 
been thought by many members, that this circum- 
stance is not a little counterbalanced by the ad- 
ditional energy and zeal which not unfrequently 
characterise the proceedings of institutions for pa- 
triotic purposes, which are supported exclusively by 
the voluntary subscriptions of members, and by such 
a capital as, by a prudent administration of the 
funds, may thence be realised. 

It only remains to notice, in conclusion, what in- 
deed the public will readily anticipate, that the So- 
ciety, as a body, is not responsible for any opinions 
or representations of facts contained in their vo- 
lumes, farther, than that due care has been taken 
by the Committees, to whose consideration the pa- 
pers and inventions were severally referred, to ascer- 
tain their accuracy and authenticity, so far as cir- 
cumstances would admit. 


Highland Soci’ett Chambees, 
Edinbtiegh, 

December 16 . 1823 . 
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RAIL-ROADS, 

Presented to the higheand society. 


{Edited hy Robert Stevenson, Esq. Civil Engmeer.) 


A-T tlie original institution of tte Highland So- 
ciety of Scotland, in the year 1784, one of its chief 
objects is declared to be, the facilitating of commu- 
nication, by means of roads and bridges. The in- 
fluence, therefore, of an association comprising so 
large a proportion of the nobility and landed interest 
of the kingdom, must necessarily have had an im- 
portant effect in directing the public attention to an 
object of so much general utility as that of render- 
ing all parts of the country easily accessible. 

Accordingly we find, that, previous to the pe- 
riod at which this Society was instituted, our public 
roads were extremely defective both in their lines of 
direction and draught ; and the greater part of the 
Highlands was, till then, literally shut and in- 
accessible to (wriages of any descriptimik, Perhaps 
the first great step towards" improvement in road- 
VOL. VI. A 
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making, upon scientific principles, in any part of tlie 
United Kingdom, was the formation of the Military 
Hoads of the Highlands, soon after the unfortunate 
troubles of 1745. But even these, agreeably to the 
practice of the times, were too often carried by the 
most direct line, without due regard being paid to 
avoid the undulations of the country. So much was 
this the case, that a celebrated traveller, when asked, 
at one of the most difficult passes on these new high- 
ways, what could induce the fabricators of such a 
road to insert their names upon certain stones set up 
by its side ? “ 1 know not,” he facetiously answered, 
" unless it were to afford the weary traveller an op- 
portunity of Cursing them by name and surname.” 
In this state, the roads of the North were occasion- 
ally found, and thus they remained for many years ; 
with the example, it must be confessed, of too many 
of the beaten paths of the South. Though it is not 
here meant to be inferred, that the late improve- 
ments were wholly in consequence of the immediate 
exertions of the Highland Society ; yet such a con- 
centration of influence as this great body possesses, 
exerted in all the walks of life, cannot fail to be re- 
garded as one of the principal causes of that excel- 
lent system of roads which is now in operation. 

The Government having, with the most enlight- 
ened policy, advanced one-half of the necessary funds 
for opening roads in the north of Scotland, while 
the landed, proprietors contributed the other, — ^by 
thia happy union of objects and. interests, together 
.rwith the open and unenclosed state of the country. 
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the hands of the engineer have perhaps been less 
hampered in this than in any other district of the 
kingdom. Hence it is that the highways of the 
North are extremely well laid out ; and, metal being 
every where abundant, no country can boast of bet- 
ter roads, either in regard to their line of draught 
or general fabric. 

The wealth of England enables her to stand 
unrivalled in the formation of her Water-ways, or 
numerous Canals. By these the horse-load has been 
much extended, and the conveyance of merchandise 
greatly facilitated. In Scotland and W ales, her less 
wealthy neighbours have endeavoured to supply this 
want, hy the construction of numerous Bail-ways, 
which are perhaps better adapted than canals to the 
undulating surface of their respective countries; while 
they are more economical and more generally appli- 
cable to the ordinary purposes of commercial traffic. 

This branch of internal improvement has accord- 
ingly been by no means overlooked by the Highland 
Society. In the year 1818 , the attention of scientific 
and practical men was directed towards it, by an offer 
of a reward for the advancement of the Bailway-sys- 
tem, in terms of the following advertisement A 
piece of Plate, of Fifty Guineas value, will be 
given for the best and approved Essay on the 
construction of Bail-roads for the convey^ce of 
ordinary commodities. In this Essay, it he 
c^ntial to keep in view how far lAro^ can 
be adapted for common use in a country^,' — the 
means of ladai-carri^p surmtmntiBg the elevatiohi* 
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occurring in tlieir course,— *and whether rail-roads, 
or the wheels of carriages, may he so constructed as 
to he applicable to ordinary roads, as well as to rail- 
roads ; so that no inconveniency shall be experienced 
on leaving either to travel on the other. The Es- 
say to^e accompanied with such Models or Draw- 
ings as shall he sufficient to illustrate the statements 
it contains. It is further desirable, that some ac- 
count should be given of the principal Rail-roads 
in Britain, together with a brief history of their in- 
troduction. The premium is not to be decided rmtil 
the 10th day of November 1819.” 

^ In consequence of this advertisement, a variety 
of Essays and Models were presented to the So- 
ciety ; but none of them having been considered as 
coming up, in all respects, to its views, the value 
of the piece of plate was directed to be divided 
anaong the several candidates. The Society, aware 
of the national importance of the subject, again 
gave notice of a new Premium, of equal amount, 
for the same object. Still, however, none of the 
second set of Essays were considered complete. 
Some contained a historical account of the existing 
Rail-ways, without bringing forward any thing new, 
or practically useful, for overcoming the inequa- 
lities of the road, so as to keep its intermediate 
compartments upon a level. The writers of other es- 
says directing their attention, with various success, to 
t|iis last object, overlooked the other points con- 
tmned fe the notice. The Directors, therefore, found 
rit advisable again ter ffividq the premium among 
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tlie several candidates. But the Society, anxious to 
preserve all the useful hints given, and also the 
ihodels produced, Lave devoted to this object a sum 
considerably exceeding the premiums offered. It was 
also resolved, that the several Essays should be put 
into the hands of a professional person, who should 
either give these communications entire, or such an 
analysis of them as may convey to the public the 
more essential parts of the information thus ob- 
tained, together with such remarks of his own as he 
might judge useful. 

The editor of this article having accordingly been 
applied to, he selects the following Historical Ac- 
count of Rail-roads, with certain modes suggested 
for elevating loads from one level to another, from 
the several Essays put into his hands ; and begins 
with that of Alexander Scott of Ormiston, 
who seems to have bestowed much attention on the 
subject. 




MR SCOTT’S ACCOUNT OF RAILWAYS. 

It appears, that waggon-ways were not in ns^ 
in the neighbourhood QfNewcastle-upon-Tyne,inthe 
year 1600; for, among other regulations made in that 
year, “ at a Courte of the Hostmen’s Company, the 
wains were ordered to be all measured and marked 
fmr it appeared, “ that, from t 3 rme out*of mynd yt 
hath been accustom^ that all cole waynes did^ 
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usuallie Gary and bring eighte bonlls of coles to all 
tbe staythes upon tlie river Tyne;” but, of late, 
several bad brought only, or scarce, seven Ijolls. The 
same record mentions “ two small niaunds or pan- 
nyers holdinge two or three pects a-piece.” From 
which passages, it plainly appears that coals at this 
time v^e not only brought in carts along the ordi- 
nary roads, but that a practice then prevailed of con- 
veying them on horse-back. 

“ A Mr Beaumont, from the south, a gentleman 
of great ingenuity and rare parts, adventured into 
our mines, who brought vdth him many rare en- 
gines; among the rest, he introduced into the coal- 
trade waggons with one horse to carry down coales 
from the pits to the staiths of the river V 

Lord Keeper Guildford, in 1676, thus describes 
the waggons and rail-ways. — ‘ The manner of the 
carriage is by laying rails of timber from the colliery 
to the river, exactly straight and parallel ; and 
bulky carts are made with four rowlers fitting these 
rails^ whereby the carriage is so easy that one horse 
will draw down four or five chaldron of coals, and is 
an imm ense benefit to the coal-merchants.” Mr 
Hutchison, in his History of Durham, says, tliat 
waggon-ways were first made and used in this 
county, by Colonel Liddell of Ravensworth; but, 
upon examining the books at Ravensworth Castle, 
“ Mr Robson (the present agent) informs me,” says , 
BaUey, in Us Survey of Dnilian., p. 35 ., That 

^ — — 

•' HarleiaH Mised. xl 263^-^64. ' 
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the first staith-bills are in 1671, in the time of Sir 
Thomas Liddell, Colonel Liddell’s grandfather, and 
‘seven yeafs before the Colonel was bom. Joshua 
French was then staithman ; and from his bills be- 
ginning with that year, it appears that coals were 
then led by waggons to Teamstaith.” 

With regard to the introduction of -sast-iron 
railways, a late anonymous • author (1821) says, 
without advancing his authority, “ that, in 1738, 
cast-iron rails were first substituted for wooden ones ; 
but, owing to ftie old waggons continuing to be em- 
ployed, which were of too much weight for the cast- 
iron, they did not completely succeed in the first 
attempt. However, about 1768, a simple contri- 
vance Avas attempted, which was, to make a num- 
ber of smaller waggons, and link them together ; 
and, by thus diffusing the weight of one large wag- 
gon into many, the principal cause of the failure in 
the first instance was removed, because the weight 
was more divided upon the iron.” 

The method of bringing coals from the wall-face 
to the pit-bottom, was greatly improved by the in- 
troduction of cast-iron rail-roads below ground, in 
place of wooden ones. For this improvement, the 
mining interest is indebted to Mr John Curr, who 
introduced them, about the year 1776, into his 
Grace the Duke of Norfolk’s works, near Sh^^. 
It is also farther indebted to the same gen^^an 
for the introduction of the flat rope, which is, with- 
out doubt, the best of any yet invented, fe drawing 
coals, and working (^rtain kinds ofrn achinery, and 
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has proved an immense saving, compared ■with round 
ropes. Flat ropes are generally made of four ropes, 
laid together horizontally, being alternately right and 
left laid ropes, connected with small ropes by the md 
of machinery ; and, by this very ingenious plan, they 
counteract each other in the twist. The inventor 
has secured the application of these ropes, by letters- 
patent, dated 29th June 1813. 

The wooden railways of the present day are 
generally formed in this manner — ^Pieces of tim- 
ber (called sleepers), about 6 feet long, and 6 inches 
square, are laid across the road, at the distance 
of from 18 to 24 inches from each other ; and, upon 
these sleepers, other pieces of timber, called rails, of 
4 or 5 inches square, are laid in two parallel lines, 
4 feet distant from each other. The waggon-wheels 
are constructed with a groove to correspond with 
the rails, and thus run with little friction. The 
friction is also, in some instances, materially les- 
sened by covering the wooden rails with malleable 
or cast iron. The cast-iron tracks of the earlier 
railways were made flat, of about 4 inches in breadth 
on the tread, with a projecting ridge (to keep the 
wheels ■within the track) and of a thickness suitable 
to the weight they had to carry. 

The railway between Kilmarnock and Troon har- 
bour is laid with flat or Plate-rails of three feet in 
length and about 40 lb. in weight each ; their horh 
zontal base on which the carri^e-wheels run is 4 
indies in breadth ; and the ledge or flange rising per- 
pehdicuHr in the inner side the rail, is about 4 
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inches in Iieiglit, raised in the centre, and declining 
at both ends of each rail, to add to its strength. The 
i%ils are sdmewhat broader at both ends, to make 
them lie more solid on the blocks; they are not 
laid on sleepers of wood, but on solid blocks of 
stone, from 9 to 12 inches in thickness, and gene- 
rally more than a foot square in base and surface. 
The ground upon which these blocks are laid is beat 
solid, and the stones are also beat down after being 
laid, so as to give them all the solidity possible. 
The iron-rails are bedded level on the blocks, and a 
hole about an inch and quarter diameter in the cen- 
tre of each block, six inches deep, is filled with a 
plug of oak ; and a square notch being formed in the 
centre, at both ends of each of the rails, about half 
an inch on each side above, and somewhat narrower 
below, when the ends of two of these rails are pnt 
together, the notches in each form one hole about an 
inch in length, and more than half an inch in 
breadth, contracting a little below. These being 
placed over the plug of wood, in the centre of the 
block of stone, a nail is driven into it, the head of 
which exactly fills up the hole in the ends of the 
two rails ; the holes and heads of the nails being 
counter-sunk or broader above than below, are in- 
tended to keep the rails solid and firm on their 
beds. The space or horse-track between the rails is 
4 feet, filled with road-metal up to the sole of the 
rails ; but, on the outside, it is nearly to the top of 
the fianges. This is a double ra^way ; and Jhe dis- 
tance between ilie t'9|o rail-roads or courses beings 
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the same as the width of each, a horse may travel 
in the middle space with a wheel on the inner range 
of each of the roads. 

Other methods of fixing down flat rails for car- 
riages on rail-roads, are in use. One, in particular, 
was proposed to the Society for the Encouragement 
of Arts, &c. by Charles Le Caann 6f Llanelly, in 
Wales, for which he received a reward of 20 guineas, 
12th May 1806. 

The rail now generally introduced is called the 
Edge-Rail, and consists of a bar of cast-iron of about 
Is inch in breadth for the seat of the wheel, of from 
S to 4 feet in length, and of a depth corresponding 
to the weight to be carried. These bars are set 
upon edge, instead of being laid flat, and are, there- 
fore, much stronger, weight for weigltt, than the flat 
laid bars. In a few instances, rail-road-bars have 
been made of malleable iron, and are said to be pre- 
ferable to those of cast iron. It may be noticed, 
that a double railway will occupy about 20 feet, and 
a single railway 12 feet; but some of the English 
double railways are allowed, by act of Parliament, 
to occupy 21 feet in breadth. 

In England railways are very often made to con- 
nect or branch off ffom navigable rivers and canals. 
The Surrey railway commences on the south bant 
of the river Thames, near Wandsworth, and pro- 
ceeds south-east, about 10 miles, to Croydon, and 
then in a more southerly direction 16 miles to God- 
stdw ; it is a double railway, the inclination no- 
^wh^e exceeds 1 in 120, or 1 ^nch in 10 feet. Rp- 
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merous canals and railways brancli off from the 
river Severn. A rail-road has been constructed five 
miles firom the harbour of Portreth to the mines 
near Redruth. From the harbour of Lanelly, on the 
Burry river, the Caermarthenshire railway extends 
15 miles, through a productive coal-country, to the 
lime-works near Laudebie ; and on the eastern side 
are railways to the extensive coal-works of General 
Wade. Several railways communicate with the 
Swansea Canal, and the coal-works on the other side 
of the valley. The Oystermouth railway proefeds 
from Swansea, seven miles along the coast, south- 
west to the village of Oystermouth, chiefly for the 
carriage of lime. Various railways branch off from 
the Ffeath Canal to the neighbouring collieries. 
The Cardiff ^d Merthyr-Tydvil railway, is 26| 
miles long, running near the Glamorganshire Ca- 
nal : at Quaker’s Yard, a branch of 9f miles goes off 
to Carnomill. These railways are carried throi^h 
a very rugged country. 

The Monmouth Canal divides into two branches ; 
the one follows the channel of the Ebbw river, 11 
miles to Crumlin Bridge, whence lines of railways 
proceed up the Ebbw 21 miles, to Ebbw Vale 
and Beaufort Iron-works, with branches to Sir- 
howy, &C. and also up the Ebbwvach to Nant-y- 
Glo Iron-works. The eastern or main BnCi is 
from the Uske to Pont FTewydd, near Ponty^l, 
12|- miles, rising 447 feet, whence a railway pro- 
ce^ 5| miles, rising 610 feet, to Bh^-ayon fur- 
nace. Various other^branch§s iff B»3.Ways are eon- 
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Bected with this navigation ; but the most important 
is the Sirhowy line. This railway commences at the 
Monmouth Canal, PillgweUy, and passing through 
Tredegar Park up the Ebwy river at Kisca, crosses 
that river by a bridge of 16 arches, [following after- 
wards the course of the Sirhowy river by Tredegar 
and Sirhowy Iron-works to Trwell Lime-works, about 
28 miles. A branch proceeds to Pomney Ironworks, 
and from the same place the Brenore railway is con- 
tinued over the Black Mountain to the vale of the 
Uske at Brecon ; and from thence to Hay on the 
Wye, by means of which, the price of coals in the 
upper parts of the counties of Hereford and Radnor, 
has been greatly reduced. The Sirhowy railway is 
accompanied through all its extent by a good turn- 
pike road. There are also branches, from the rail- 
way to the several collieries, and likewise to the 
Monmouthshire Canal in two places. 

From the Brecknock Canal a railway passes by a 
bridge over the Uske to Abergavenny. There is a 
railway to Uske, and various others to the coal and 
iron-works. From the Wye near Mitchel Dean, a 
railway has been laid through , the forest of Dean to 
Lydeny on the Severn, opposite Berkely, and an- 
other branch from this by Colford to Monmouth ; 
and nearly opposite to the Stroud Canal, a third 
railway has been made 5 miles to the collieries in 
the forest. 

Near Ponteysylte, on the north bank of the river 
Dee, a double railway ascends gently past Mr Hazle- 
dene’s ironworks, and througWiumerous collieries to 
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Huaboii Brook, a distance of about 3 miles. From 
the Peake.Forest Canal, a railway proceeds 6 miles^ 
from Chapel-Milton to Loads Knowl Lime-quarries. 

At Wakefield tbe Calder and Hebble connect 
with the Barnsley Canal, and there are many rail- 
way branches to coal-works. From the Cromford 
Canal, there are one canal-branch, and two railways 
to the several adjacent works, -which export coal, lime, 
lead ; and import general merchandise. There is a 
railway-branch from Erewash Canal to Brunsby 
Coal-works. There are railways from the Derby 
Canal, to Horseley Collieries, to Smithy Houses 
near Derby 4 miles, and to Smolly Mills 1| miles. 
The River Soar is connected with the Leicester na- 
vigation, and also the Chamwood Forest Railway, 
which proceeds westward miles, with a rise of 
185 feet to the Forest lime Basin, and here the 
Chamwood Forest water level of 8| miles com- 
mences. There are branches of railways to the Lime- 
works of Coal Orton, BaiTowhill and Cloiidshill ; 
also to Swanningfon Collieries. From the Clouds- 
hill lime-works, the railway is continued 6| miles 
to the Ashby de la Zouch Canal. From Stoke, 
near Heweastle-under-Line, there is a railway to 
Lane’s End 3 miles. From Etruria, there is a 
railway to Homby Green and Burslem Potteries. 
From Longport to Dolehall, there is a canal branch, 
and thence a railway, to Burslem Potteries ; and a 
railway from Troghall 3 miles, which 'ascends to 
the Caldonlow Lime-works, and another 5 ihiles to 
Measham Collieries. 
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In the county of Lancaster, there are a great 
many iron-railways for the convenience, ^accoinmo^ 
dation and advantage of the different collieries, ma- 
nufactories and other works. The coal-works near 
St Helen’s in the vicinity of Liverpool, have a 
double railway, some miles in length ; and at the 
works of Lord Balearras, near Wigan, as well as 
his canal coal-pits near the same place, there arc 
double railways of very considerable length. To the 
south of the town of Preston there is a double rail- 
way, and of great length. There are several rail- 
ways from Whitehaven harbour to the &mous coal- 
mines in its vicinity, where it is said that 100 horses 
are constantly employed below ground. 

With regard to the great coal counties of North- 
umberland and Dmham, Akenhead’s map of the 
numerous coal-mines, on the Pivers Tyne and Wear, 
whereon the waggon-ways ffom the Collieries to the 
Staiths on each river are represented by dotted lines, 
will convey a more distinct and perfect idea of the 
number and extent of these, than any account or de- 
scription that can he given of them. 

In Scotland, raihvays are also employed for the 
conveyance of goods at all the collieries, and other 
works of any extent. Perhaps the only public road 
of this description is that from the Troon to Kilmar- 
nock, wdiich, though the property of His Grace the 
Duke of Portland, is open to carriers on paying a cer- 
tain toll, which is regulated by the act for that work. 
This railway has a double set of tracks, as before no- 
i;iced, and is 10 miles in lengt/j. The total rise from 
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Troon harbour to the town of Kilmarnock is from 
80 to 84 f§et. This railway crosses the Irvine, near 
Milton, by a bridge of four arches, of 40 feet of span, 
and rising 25 feet above the surface of the river. 
It passes for about a mile through Shaulton Moss, 
which iu some places is between 80 and 40 feet in 
depth, and is extremely soft. The greater part of the 
two miles towards the harbour has been raised by 
embankments, in some places 10 or 12 feet in height. 

The other railways in Scotland, which may he 
mentioned as of any extent, are those at the works 
of the Carron Company ; Shotts Iron Company ; of 
Lord Elgin ; !Mr Erskine of Mar ; Sir John Hope 
of Pinkie ; hir Cadell of Cockenzie ; Mr W auchope 
of Edmondstou ; Mr Dickson and others, in Lanark- 
shire ; and Mr Taylor and others in Ayrshire. Of 
these, the plate-rail is in use at the Troon road, but 
the edge-rail is more general, and is now often made 
of malleable kon. 


ME SCOTT’S ACCOUNT OE INCLINED PLANES. 

We are now to notice the principal Inclined 
Planes which have been constructed for conveying 
waggons or boats on carriages from one level to an- 
other. For this application of the railway, we are 
said to have been indebted to a Mr D%vis Dukart, 
an Engineer in the Sardinian Service, who.first in- 
troduced inclined plains into the British Domiuiona, 
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He resided some years iu Ireland previous to 1777j 
and was engaged in the Tyrone Collieries. He 
constructed three inclined planes ; the falls were 70, 
65, and 55 feet. 

The Duke of Bridgewater’s underground in- 
clined plane at Walkden Moor, in Lancashire, is 
perhaps one of the most remarkable works of this 
description. It has a run of 151 yards, besides the 
length of the locks at the upper end, which are 18 
yards. The declivity is one in four, corresponding 
with the dip of the rock, from which it is complete- 
ly excavated. About 94 yards of this railway are 
formed into a double waggon-wajf, in order to let the 
empty and the loaded boats pass up and down. The 
two ways are divided by a brick-wall, which also 
supports the roof. In this wall there are openings 
formed for a person to escape out of the way of the 
boats, in case of accident to the machmery. This 
double waggon-way joins in one about 57 yards from 
the lower level. The whole width of the double 
waggon-way is 19 feet ; and of the single one 10 
feet, after their junction. These waggon-ways are 
laid with iron-rails on sleepers down the w-hole run ; 
and the height of the roof above the iron-rails is 8 
feet. At the top of the inchned plane, there is a 
double lock, or rather two locks, side by side, formed 
also in the rock, which lay the loaded boats from the 
higher level of the canal on the inclined plane, and 
receive the empty boats from the lower canal. The 
length of that part of the tunnel in which these are 
formed, as before noticed, is lii yards, the width, or 
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diameter, 20 feet 6 inches ; and the height of the roof 
ahore the locks 21 feet, to admit of a large brake- 
wheel, nsed for low^ering the boats. 

The bottom or lower end of the inclined plane 
is 6 feet 9 inches under the surface of the -water, 
w'here the loaded boats float off the carriage upon 
the canal of the lower level. The depth of the 
locks, under the bottom-level of the water of the 
canal, at the upper end of the inclined plane, is 4 
feet 6 inches, and at the lower end it is 8 feet. 
The wall between the locks is 9 inches above the 
surface of the level water, and its breadth is 3 feet. 

The diameter of the horizontal main shaft up- 
on which the rope works, to let the loaded boats 
dowm the inclined plane, and draw the empty boats 
up, is 4 feet 11 inches, and its circumference is 15 
feet 5 inches ; the main rope is 2^ inches in diame- 
ter, and 75 inches in circumference. It is w-rapped 
round with a small cord of about an inch in circum- 
ference, for the length of about 105 yards, to pre- 
vent its wearing, which it does chiefly when it drags 
at the place where the waggon-ways unite ; to avoid 
this, rollers of 8 inches diameter are fixed at intervals 
down the run of the inclined plane. Moreover, a 
hollow cast-iron roller of 8 inches diameter, is fixed 
across the west lock, parallel to the upper west gate, 
and near the west end of the lock, but half a yard 
higher than the gate, in order to bear up the rope, 
and to prevent it from swagging. A holdfast rope 
is fastened to the main rope, to stay each boat upon 
its waggon as it goes or down. Upon the hori- 
TOL. VI. B 
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zontal main shaft is the brake-wheel above mentioned, 
which regrJates the motion of the loaded boat going 
down the inclined plane. 

The number of teeth in the spur-wheel, which 
is fastened to the side of the brake-wheel, is 372, 
and the pinion which sets it in motion contains il 
teeth. The pinion is supported by two uprights 
from the pillar to the roof, and wurks between 
them. Two winches, or handles, in its axis, put the 
main shaft in motion. The spur and brake-wheels 
are fixed near the middle of the horizontal main 
shaft, in order that the rope of the ascending boat 
may coil upon the one end of the shaft, and the rope 
of the descending on the other. The power of the 
w'heels and handles united, enables a man, who uses 
a force equal to 40 lb. weight, to set forward two 
tons upon the waggon-road ; and this force may be 
used to set forward the loaded boat out of one lock, 
and to bring the empty boat into the other. The 
boats being thus put in motion, the pinion is dis- 
engaged from the spin-wheel, by a slide drawing it 
sideways. The weight of four tons going down 
brings up about one. 

The spur-wheel is seldom used, except for stretch- 
ing the ropes, or when the boat is overloaded. 

The length of the carriage or cradle, for the boat, 
is SO feet, its width is 7 feet ; it moves upon four solid 
cast-iron rollers, which run upon cast-iron plates ; on 
one side of each of which there are iron crests or 
flanges, which stand 2 inches higher than the plates, 
and prevent the carriage firoim running oflf the road. 
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The weight of the nett coal contained in the loaded 
boat is about 12 tons ; the boat weighs about 4 tons ; 
and the carriage or cradle, in which it is placed, when 
corn-eyed down the inclined plane, is about 5 tons, 
in all about 21 tons. 

Where the Aberdare branch of the Glamorgan- 
shire Canal terminates, railw'ays commence, passing 
the iron-works of Abemant, Aberdare and Hir- 
waiii, and thence to the summit of a precipice, neat 
Neath Valley, where an immense inclined plane 
completes the communication with the Neath Ca- 
nal. Up this inclined plane the waggons are dragged 
by a high-pressure engine of 3Ir Trevithick’s con- 
struction. 

At the iron-works near Pontj'pool, there are some 
lofty inclined planes. From Stom-port upwards of 
25 miles to Coalport, the course of the Severn is 
generally bounded by high steep banks, and the 
country on each side is hilly, so that no collateral 
navigation occurs in that distance ; Coalport is tho 
lower termination of the Shropshire Canal. This 
W’ork forms a singular epoch in the history of Eng- 
lish canals ; for the country over which it passes be- 
ing extremely rugged and abrupt, and there being 
likewise a scarcity of water, the modes formerly prac- 
tised were quite inapplicable. These difficulties sug- 
gested the adoption of a plan, then lately introduced 
into that countiy by Mr William Reynolds at Ket- 
ley Iron-works, which consisted in forming canals up- 
on different levels, terminating at steep banks* and 
conveying the boats b<?Sweeii them by means of in- 

B 2 
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dined planes, constructed upon tlie slope of tlie aliove 
mentioned banks. 

Ill pursuance of tWs new mode, the*commencd 
meat of tlie Shropshire Canal is formed by a cut 
of about three quarters of a mile in length, along 
the east bank of the Severn, just above the reach of 
the floods, and leaiing room to stack the coals be- 
tween it and the river. From this level, np the face 
of a steep bank, an inclined plane is constructed of 
350 yards in length, and 207 feet perpendicular 
height, with a strong double rail-road upon it, to ad- 
mit boats loaded with 5 tons, and their carriages. 
From the top of the inclined plane, a level canal 
is made If miles to the bottom of the second or 
wind-mill inciined plane ; This is 680 yards in 
length, and 126 feet in height. From the top of 
this to the top of the Rodwardine Wood inclined 
plane, a distance of 5 miles, is the summit level ; 
this last mentioned plane is 320 yards in length, 
and 120 feet fall ; beyond this the canal extends 100 
yards, which is level. At Southhall Bank three 
quarters of a mile from the top of the wind-mill in- 
clined plane, a branch of miles passes westward 
to Biiaiiy Hill, where formerly there was a com- 
munication with the Coalbrookdale works, on a 
much lower level, by means of crates or boxes, de- 
scending through successive pits ; but in preference 
•to that mode inclined planes are now employed. 

About Ij miles from the top of the Rodwardine 
Wood inclined plane, a small canal branches off to 
the Ketley Iron-works, and- it was here that Mr 
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Meynoklsj in the year 1788, constructed the first 
inclined plane with a fall of 73 feet for 8 ton boats. 
The chief purposes of the Shropshire Canal, are 
the exportation of iron and coal from the adjacent 
w'orks, and the importation of limestone for the blast 
fmnaces. From the bottom of the Kodwardine 
Wood inclined plane, a canal of 7 miles has been 
constructed by the hiarquis of Stafford, to Pave 
Lane, near New’port, with a branch on a higher 
level to his lime-works at Lillieshall, which fomier- 
ly communicated with the main line by pits, but 
now by an inclined plane. 

A little below" Xorthwick is a communication 
with the Grand Trunk Canal, by inclined planes. 
The slate-quanies above Bangor and Carnarvon, 
situate on the Menai Strait, have iron rail-roads, 
with several inclined planes. The Peake Canal, 
being through a rugged couutry, has some very ex- 
pensive works; one an aqueduct of three 60-feet 
arches, each about 100 feet high ; and an inclined 
plane of 513 yards in length, and 204 feet fall. On 
the line of the Lancaster Canal, a fall of 222 feet is 
passed by a raihvay and inclined plane, on each side 
of the Valley of the Ribhle. The White-house in- 
clined plane, on the Urpeth wnggon-way, is 1600 
yards in length ; from 6 to 9 laden waggons bring 
up as many empty ones. At Sunderland, the sea- 
vessels pass under the great iron-bridge over the 
river Wear, which is 336 feet span, and, 100 feet 
high. On the south side of the river, a, shoet dis- 
tance above the biidgd, a steejt ravine branches to- 
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wards the south-east ; on one side of the ravine, a 
series of warehouses have been erected, in which 
large quantities of coal are deposited, and from them 
a waggon-way is erected, supported on long wooden 
pillars, which descends at an angle of about 30 
degrees, through an arch cut in the opposite rocks, 
and then continues to rmi on a level but elevated 
platform along the side of the river. This waggon- 
way is so constructed, that when a waggon, loaded 
with coals, descends on one side, it pulls an empty 
waggon up on the other. The ship to be loaded is 
placed immediately under the elevated platform, 
when a trap-door is opened, and the bottom of the 
waggon being let down, the coals descend through a 
tropgh into the ship; in some cases, the waggons 
themselves are lowered altogether, by machinery, 
from the platform. 

The railway, on Lord Elgin’s works, between 
Dunfermline and Limekilns in Fife, for design 
and execution, is inferior to none: On this line 
of railway there are two inclined planes, executed 
with all the requisite machinery, for the loaded 
waggons drawing up the empty ones ; the longest 
of these is about 511 yards, with a declivity of about 
one in twenty. Between the two inclined planes, 
the ground had been originally nearly level to some 
extent : an ingenious advantage is taken of this level, 
by commencing, at a short distance from the foot of 
the upper inclined plane, and cutting out a track for a 
railw 4 iy, with an easy slope in tlie line of the main de- 
scending railway for the loaded waggons, by banking 
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up the earth, and facing it with a stone-Vvail ; another 
railway is fprmed with a similar slope, but in a con- 
trary direction, towards the foot of the upper inclined 
plane. In this manner the two railways are carried 
forward, until they reach the top or bank-head of the 
under inclined plane, where the dilference of perpen- 
dicular height between the two appears to be about 
10 feet ; the one-half of this height gives a declivity 
to the loaded waggons to proceed downwards ; and 
the other half a declivity to the empty waggons, to 
proceed to the feot of the upper inclined plane : the 
brake or drag of the loaded waggons has only to 
be attended to, for regulating their motion to the 
place where they start upon the inclined plane. 
By forming two railways upon the original level 
line, in the manner above described, the bank-head 
of the empty waggons is several yards from the 
bank-head where the loaded waggons start : this dis- 
tance is got the better of, by means of an additional 
piece of rope or chain, that is hooked off and on, as 
occasion requires. The breadth of each set of tracks 
on this railway is 4 feet 3 inches ; the weight of each 
of the waggons, when, loaded, is between 2 and 3 
tons. From 100 to 200 tons of coal pass down this 
railway daily. 

Mr Cadell’s waggons travel &om his coal-works, 
in Tranent Moor, to Cockenzie, a distance of up- 
wards of 4480 yards, on a cast-iron railway, that has 
various declmties and drcular turns ; \#.nd require 
only the assistance of a man, in the downward jour- 
ney, to attend to the several brakes attached to thq, 
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waggons. The breadth of the horse-traeh is 3 feet 3 
inches ; the v/aggons, when loaded, including their 
carnages, are each about 2 tons. A horse* sometimes 
takes up 5 empty waggons, but the common num- 
ber is 4 , and these he generally drags three times 
a-day. 

Of the methods at present employed for sur- 
mounting the elevations on rail-roads, it may be no- 
ticed in general, that they have only been adopted 
in situations nearly level, or where the loaded wag- 
gons have declivities to descend. 

Among the various methods that have been put 
in practice, for dragging wnggons and boats, on 
ascending railways, conducting them down decli- 
vities, or along level planes, the patent Locomo- 
tive Engine of Mr Stephenson of I^^ewcastle maybe 
noticed, by which 50 tons of coal, and upwards, are 
at one load convej'ed several miles along a railway, 
by the force of steam. The town of Leeds is also 
regularly supplied with coals firom pits several miles 
distant, by the means of steam-engines, without ha- 
ving recourse to horse-power. 

On the 21st February 1804, a trial wns made 
on the CarclilF and Merthyr railway, with one of 
Trevithick’s high-pressiue steam-engines for draw- 
ing waggons, when 10 tons of iron, and 70 per- 
sons, were carried 9 miles by the power of steam, with- 
out the use of condensing water. Steam-engines 
are frequently employed at the head of inclined 
planes^as the counterbalancing power for overcoming 
^ and regulating the ascent a’^d descent of w-aggons 
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and boats, witli their carriages. On the Shropshire 
already noticed, there are three inclined planes, 
of 120, 1 26 and 207 feet of rise. At the head of each 
of these, a small steam-engine is used for work- 
ing the axis of the rope-barrel, at some distance from 
which, on the upper side, there is a pulley or wheel, 
fixed at a proper height, for the rope to pass over, 
in drawing the boats up, or letting them down, the 
descending plane ; another smaller axis and xope- 
harrel is provided, which, like the larger one, can 
he cast in or out of the engine-gear at pleasure: 
this last is used for hauling the boats up the short 
ascending plane, from the upper canal. The engine 
can also be used to draw empty boats occasionally 
up the long plane, in case such require to pass when 
there are no loaded ones ready to descend. 

An inclined plane is sometimes made for the 
purpose of canying a counter weight, or vessel 
full of water, whose rope passes over another axis, 
with a brake and hand-spoke wkeel for hauling the 
boats on their carriages out of the upper level to the 
ridge, or to ease them down into the same. Steam- 
engines are placed at the top of most of the New- 
castle inclined planes, to pull up and let down 
their coai-w'aggons. Mr Baines’s inclined plane 
is about 864 yards in length, which distance the 
waggons descend in two minutes and a half, and 
the empty waggons return after discharging their 
cargoes in seven minutes ; the impelling pr retarding 
motion is derived from a plummet of IfiJ cwt., 
which the waggons in, descending and asceiidiDg al-. 
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temateljr raise or lower to the depth of 144 yards. 
The rope hy which the waggon is impelled and acy 
celerated, winds round the axis of a large wheel in 
a notch or groove in the middle, which gives the rope 
only space to coil round upon itself, and therefore 
guards against all possibility of entanglement. Near 
to the axis of the large coiling wheel, there is an 
oblique indentation with a range of teeth or cogs 
of cast-iron, which corresponds with, and works in- 
to, a similar conformation on the rim of a smaller 
wheel, round which the plummet-rope is coiled, 
and it is in consequence thereof moved round only 
once in six rotations of the suspending and retract- 
ing wheel, which is the same proportion that the 
elevation of the plummet weight hears to the de- 
scent of the waggon. The coiling wheel of the 
waggons must either he, in the present ease, six times 
the diameter of the coiling wheel of the plummet, 
or else the toothed wheel that is fixed upon the axis 
of the coiling wheel of the plummet, must contain 
six times the number of teeth to that of the toothed 
wheel that is fixed upon the axis of the coiling 
wheel of the waggons, so as to answer the propor- 
tion that the length of the inclined plane bears to 
the deepness of the plummet pit, when both coiling 
wheels are of the same diameter. 

To preserve the rope from injury by dragging 
on the ground, rollers with iron-pivots and brass- 
sockets for-it to run upon, are elevated in the mid- 
dle of •'the railway, but sufGiciently low to prove no 
- obstruction to the waggons wjhich pass over them. 
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At the head of shorter inclined planes, horse-gins, 
as also water-wheels, where there is a command of 
water, are employed for pulling up and letting down 
waggons, on inclined railways; and where the inclined 
planes are very short, the ascent and descent of wag- 
gons, or boats on them, are sometimes overcome by 
manual exertions, with the aid of capstans. Rail- 
roads, not unfreqnently in the course of their length, 
are laid out with various acclivities ; which are over- 
come by having in readiness an additional horse to 
put to the waggons as they arrive at the bottom of 
the acclivities. 

Where the loaded waggons are employed to draw 
up the empty ones, two large coiling cylinders are 
erected at the top of an inclined plane, with double 
railways in strong frame work, and are so fitted up 
that they will either act as if upon one axis, or sepa- 
rately, by means of a coupling-box. At the outer end 
of one of these cylinders, there is generally a large 
cast-iron toothed wheel, fixed on the same axis, 
which can be put in motion by means of a pinion of 
the same metal, when necessary, for adjusting tbe 
ropes or the like ; when not wanted, the teeth of the 
pinion are drawn out of those of the wheel, by 
sliding it outwards. On the outer end of the other 
cylinder is a clasp or vertical brake-wheel, fixed on 
the same axis. 

The coiling cylinders have separate ropes, and 
each of them is some yards longer thaiq the inclined 
plane. Let it be supposed that the rope of the 
Ipaded waggons is all coiled,u])on its cylinder, and 
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the rope of the other cylinder that belongs to the 
empty waggons uncoiled, and stretched down its rail- , 
way, and resting upon the different rollers placed 
in the naiddle. Before the end of the rope is hooked 
to the loaded waggons, a skeleton waggon is attached 
to the train, of sufficient weight to keep the rope 
tight in bringing it up, when again to be coiled up- 
on its cylinder. There is also a half skeleton wag- 
gon to be annexed to the train of empty waggons, 
loaded mth pieces of cast-metal, of a sufficient weight 
not only to work up the return rope of the loaded wag- 
gons, but also the skeleton w^gon that went down 
with them. Now, supposing every thing arranged 
in the manner described, and the empty waggons at 
the foot of the plane hooked to their rope, with a half 
skeleton waggon, annexed, and the rope of the loaded 
waggons hooked to the skeleton waggon, then may 
they be allowed to proceed dowm the plane; and they 
will move quicker or slower, as to the man at the 
brake may seem fit, until they reach the foot of the 
plane ; by which means the rope of the empty wag- 
gons will be coiled upon its owm cylinder, and, at the 
same time, it will bring them up to the head of the 
plane. After sufficient time is allow’ed to remove the 
loaded waggons fiom the foot of the inclined plane, 
leaving only the skeleton waggon hooked to the end 
of the rope, as also removing the empty waggons at 
the top of the plane out of the way, except the half 
skeleton waggon, the next step is, to dispatch it 
down thft railway, when it will bring up the skeleton 
waggon, and again coil the rope' of the loaded wagr 
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gons upon its cylinder, as at first ; when the whole 
will again be in readiness for another gang or train 
of loaded waggons, as also for the empty ones, the end 
of their rope being in tbis state of things again at 
the foot of the plane. 

There is another method by w’hieh the descend- 
ing loaded waggons are made to pull up the empty 
ones upon an inclined plane with double railjvays, 
where horizontal coiling cylinders are employed, 
which is, by continually shifting the train of w'ag- 
gons at the head and foot of the inclined plane, 
fiom the one railway to the other ; so that the 
loaded waggons shall always pass down the railway 
that the empty ones came up. By this arrange- 
ment, the ropes are coiled off and on the cylinders, 
without the aid of the skeleton waggons mentioned 
in the last method. 

Descending loaded waggons are also made to 
pull empty ones up inclined planes with double 
railways, by means of a vertical drum or cylin- 
der, that has a horizontal groove, with project- 
ing ledges made round it, of a sufficient breadth 
and depth to receive two or three cods of the rope 
of the w'aggons. Immediately below this cylinder, 
a horizontal brake-wheel is fixed. If the one end of 
the waggon-rope, after being coiled twice round the 
cylinder, he hooked to the loaded waggons supposed 
to be at the top of the plane, and the other end 
hooked to the empty waggons at the bottom of it, 
(the rope being of a suitable length for the inclined 
plane, and convoy pulleys being placed so as to^ 
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guide the rope into the groove of the cylinder, 
direct in the lines of the two railways), and the 
loaded waggons be allowed to proceed on the inclined 
plane, their superior weight will bring up the empty 
ones to the head of it, the brake-wheel revolving 
quicker or slower, at the pleasure of the man that has 
the charge of its motion. On the empty waggons be- 
ing removed out of the way, and another gang of load- 
ed ones brought forward to the head of the railway, 
by which the empty ones were brought up, and that 
end of the rope hooked to the loaded waggons, the 
other end of it at the foot of the other railway being 
hooked to a gang of empty waggons, supposed to be 
there in readiness ; and the loaded waggons being 
allowed to proceed down the inclined plane, they 
will bring up the empty ones as before, but on the 
other railway ; and so on alternately. 

Instead of ropes, iron-chains are often used for 
loaded waggons to draw up empty ones; and the 
same kind of brake- wheel is used here as with ropes, 
except that, in place of a cylinder above the brake, 
there is a horizontal groove on the upper half of the 
brake-wheel. 

In passing do%vn descents, what are called Sledges 
or Slippers, made of cast or wrought iron, are some- 
times used, which are placed under the wheels of 
one or more of a gang of waggons, to prevent their too 
rapid descent. They are similar in principle to the 
same kind ,of instrument made use of for putting 
under the wheels of common carriages on going down 

Jiill. Simple as the common rail-waggon convoy may 
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appear, yet it was not till of late years that it was 

made to act upon more than one wheel. 

» • 

31ethods p'oposed by Mr Scott Jbr ovei'coming 
Ascents on Itail-7'oculs. 

The following is a proposal for enahling a single 
horse to w’ork a gang or train of waggons up an in- 
clined railw’ay. A railway is to be formed from top to 
bottom of the inclined plane, protected in a manner 
similar to those laid across streets or public roads ; 
with this difference, that the top of the inner rail- 
way on each side of the road is to be formed with 
teeth similar to those of a strong rack. Agree- 
ably to the drawings of this scheme presented to 
the Society (by Mr Scott,) a w'aggon is to be so 
constructed, and of such a length, as not only to admit 
two pairs of waggon-wheels, of about 28 inches in 
diameter, but also a pah- of spur-wheels between them, 
of about 30 inches diameter, with 60 teeth. These 
two spur-wheeh are to be placed on an axle exactly 
half-way between the two pairs of waggon-wheels ; 
and they are to he fixed on their axle, at a distance 
fi-om each other corresponding to the distance be- 
tween the rack-bars that are on each side of the 
road-way. The axle of the spur-wheels is to turn 
freely, in strong brass-bnshes, without any side 
play. The teeth of these two spnr-wheels are to 
work, at the same time, into the teeth of the rack- 
bars, on each side of the road-way. Upon the 
middle of the axis of the spur-wheels, a Screw- 
wheel is to be fixed, of about 24 inches in diameter. 
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with 48 teeth ; a screw of a siagle thread is to 
work into the teeth of the last mentioned wheel. 
On the axis of this screw a wheel is to be fixed, 
which is also a screw-wheel of about 20 inches dia- 
meter, with 40 teeth ; a screw of a single thread is, 
in like manner, to work into this last mentioned 
wheel. On each end of the axis of this screw is to 
be placed a bevel-wkeel, with its face inwaitis, so as 
to face one another, and to be each about 18 inches 
in diameter, and to have each 36 teeth. These 
two wheels are not to be fixed on this axis, but are 
to be at liberty to play freely against shoulders 
formed on the axis. Immediately on the outside of 
each of these two w-heels, is to be fixed, on the same 
axis W'ith them, a ratchet-wkeel of about 13 inches 
diameter, with ratchet-catches, so placed on the out- 
side of the bevel-w'heels, that they will only admit the 
bevel-wiieels to move the screw that forms a part of 
their axis round in one direction, and that alter- 
nately. Upon these tw’^o bevel-wheels, a third be- 
vel-wheel, of about 36 inches diameter, and 72 
teeth, is to be so placed as to act with its teeth, 
equally deep, into the teeth of the two smaller be- 
%'el-wheels. Upon tlie square top of the axis of the 
wheel of 36 inches, the thick end of the horse-lever 
is to be fitted. By giving this lever a backward and 
forward or traverse circular motion, equal toabout five- 
sixths of the circumference of a circle, a continuous 
motion will be given to the two bevel-wdieels and 
the screw that is upon the s^e axis, which may be 
called the first screw. This screws wiU communi- 
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cate a motion to tlie first screw-wlieel : on its axis 
is the secoi3,d screw, which will communicate a mo- 
tion to the second screw-wheel : on the same axis 
with it are fixed the two rack-wheels, whose teeth 
will act on the teeth of the racks, and communicate 
a motion to the engine-waggon, and consequently to 
a gang of waggons, if chained to it. 

The length of the lever, and the number of teeth 
in the wheel-work here proposed, are such as would 
act with great poiver, but the motion would be ex- 
ceedingly slow. If ever such a machine should be 
brought into use, less or more power may easily he 
given to it, by altering the train of wheel-work, and 
length of the lever; as, for instance, if, in place oftising 
the two single-tlmeaded screws to work the screw- 
wheels, they be wrought by double threaded ones, this 
would lessen the power of the machine four times, 
and would cause the machine to travel four times 
faster, the horse travelling at the same rate in both 
cases : but, in place of endless screw's, let pinions be 
applied ; suppose two pinions, of ten teeth each, iii 
place of the two endless screws, with single threads, 
then would the waggon move one hundred times as 
fast as with the single threaded screws, hut with 
one hundred times less power, excepting the differ- 
ence that arises between the friction of screws and 
that of wheels and pinions. 

A machine of this kind might be applied with ad- 
vantage, w'here there are very steep and short ascents 
from, or to coal-works, limestone, freestone, and other 
VOL. VI. . e 
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quarries. A waggon of this kind would have to be at 
all times considerably loaded, so as to ke^p the teeth 
of the wheels of the waggon into those of the racks. 
The whole machinery will require to be completely 
boxed in, so that the empty parts of the waggon may 
he employed to carry the same kind of loading as that 
of the other w'aggons in its train. A horse work- 
ing in a traversing circular motion, will be able to 
continue much longer at work, than if he was to 
work one way round, in a continued circular course. 
In place of a x'ack on each side of the road-way, an 
open-toothed one may be laid up the middle of the 
road, but which would neither be better nor cheaper 
than the two side ones. Where expenee is not so 
much regarded as the having every part fitted up in 
the most complete manner, a middle ratehet-bar may 
be introduced, in addition to the rack ones, and to 
the hind end of all the waggons, a stay-ratchet-bar- 
catch may be so hinged that its lower end shall fall 
into the teeth of the ratchet-bar, and a ratchet-pull 
hinged to the front of the waggon, to fall into the 
teeth of the same ratchet-bar, which would prevent 
the possibility of any accident arising from the 
teeth of the ratch-wheels being tlirown out of the 
rack. 

As the common break-wheels for regulating the 
descent of loaded waggons doum inclined planes re- 
quire a man’s constant attendance to work them, a 
substitute -’ is thei-efore proposed, that will require 
little or no attention, of w^ich the following is a 
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description : — ^^¥herever a break is found necessarj', 
an oblong pit is to be sunk, and paved in tie bottom 
on puddle, and built -vviti hmvn or aisler masonry on 
tie sides and ends, and to be made water-tight by 
puddling tie back of tie building. This pit is to be 
filled, to a certain depth, with water, and a water- 
wheel is to be introduced into the pit : its gudgeons 
are to be supported on strong framed work in brass 
bushes. The axis of this water-wheel is to have three 
or more sets of arms morticed into it in the course of 
its length, and the wheel is to have eight or more arms 
in its circumference ; the different sets of arms are 
to run in lines with the axis, so that each foat- 
board shall rest on, and be nailed to, arms that form 
a straight line with the axis. The axis of this wwter- 
wheel is to be connected nith coiling cylinders or 
grooved wheels, by means of suitable wheel-work, to 
answer to the power that the wheel is required to 
regulate. A wheel of this kind cannot be put in 
motion beyond a certain velocity, unless overloaded, 
and this it is easy to . prevent, by ascertaining its 
powers expeiimentally. It ought, in the first place, 
to be as nearly regulated by the quantity of water 
in the pit, and by the wheel-work that connects it 
%rith the coiling cylinders or grooved wheels, as pos- 
sible; and then it can be farther regulated, by ha- 
ving an adjoining water-tight pit near the wheel- 
pit, with a communication between them. Into this 
side-pit, let a water-tight plunger be introduced, of 
very little less diametpr than the pit : this plunger 
■ . • . • , ,c S 
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may easily be smik or raised at pleasixre, by means 
of a screw, or a rack and pinion with a„ wincli, by 
which the %vater will be raised or lowered in the 
wheel-pit ; and, in consequence thereof, will increase 
or diminish the resistance that the wheel will meet 
with when revolving. The plunger may be as 
much loaded as will require tlie same pow-er to 
raise its bottom to the surface of the water, as it 
will take to sink it to the bottom of the pit. A 
wheel of this kind can be introduced where there is 
no running stream ; the quantity of water required 
not being great, may be brought forward in barrels ; 
the quantity that will evaimrate will be trifling and 
easily supplied, in time of rains, as the evaporation 
does not take place in proportion to the quantity, 
but in proportion to the surface area, that is exposed 
to the atmosphere ; and it may easily be so closed 
in as to prevent any inconvenience from frost. 
This simple brake may be applied to advantage in 
several situations besides the top of inclined 'planes, 
such as banks that are too steep for Mi loaded carts 
to pass down hill in safety with loads of stones, or 
the like; and where it is practicable for a single 
horse to take up an empty cart or light waggon to 
be loaded, oi where the empty ones can be dragged 
up by one or more of the loaded ones. 

Another nrethod of overcoming ascents with 
loaded waggons, may he effected nearly upon the 
principle that canabboats are raised or let down from 
''one level to another, but upon a completely different 
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mode of application. for example, the acclivity be 

©f considerable length and height, the first step is 
to begin at the bottom of the acclivity, and to cut a 
level road-way forward to the rise, of a convenient 
breadth for a railway, until the face of the cut be 
about eight feet in perpendicular height ; and then 
commence again at the top of this face, and cut for- 
ward a road-way similar to the last, until the face of 
the cut be of similar height as before ; and, in like 
manner, continue cutting successively level roadways, 
until you anive at the top of the bank, or else to a 
height where it may be thought proper to strike off 
with a level railway. Secondly, To sink a pit not 
less than 16 feet deep, close to the bottom of each of 
these pei’pendiciilar faces. The sides and face of all 
these cuts are to be well built with he^vn stones and 
lime ; in like manner the pits are to be built on 
the sides, paved in the bottom, and made W'ater-tight 
by puddling. Several upright beams of wood are to 
be built into the side-walls of the pit, so as only to 
appear in a line with the building : into the upright 
beams, several rollers are also to be introduced, with 
their axles at right angles to the length of the 
beams ; these rollers are to project about an inch or 
so past the surface of the beams. The side-beams 
of the pit are to be of such a length as to reach 
to the top of the facc-cut, and to be supplied with 
rollers above the pit, the same as within it. Upon 
the top of these beams, horizontal ones^ are to be 
strongly fixed parallel. with the road- way ; the use 
of which will be afterwards pointed out. A con - 
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vered water-tight caisson or chest, with two rails 
upon its cover, corresponding to those of the railway; 
is to he provided, equal in height to the depth of 
the pit, and of a breadth and length so as to move 
freely up and down against the rollers that are in 
the upright beams. If water be let into this pit, 
the dimensions of the caisson must he such as to 
give its buoyancy power by the time that the pit 
stands nearly hrim-fuU, to carry any required weight 
upon its cover, to the height of the next rail-way- 
track. The strong horizontal beams already men- 
tioned are to be so fixed as only to admit the caisson 
to rise to the exact height requisite to bring the rail- 
bars that are upon its cover into a line, and upon a 
level with those upon the upper railway. 

IS^ear to this which we teiin the caisson-pit, six 
smaller pits are to be sunk at least two feet deeper 
than it, and which are to be built on the sides, and 
flagged in the bottom, and made water-tight by pud- 
dling ; these last are to have an open commimication 
near their bottom with one another, as also with the 
caisson-pit. In each of the small pits there are to 
be upright posts built into the walls with rollers 
similar to those in the large pit ; these beams are 
in like manner to reach a convenient height above 
the pits for fixing framed work. Into each a hol- 
low w'ater- tight plunger is to be introduced, equal 
in height to the depth of the respective pits ; and 
its other dimensions are to be such as only to 
admit the plunger to move -fteely up and dowm 
'against the rollers attached to the upright beams. 
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To regulate the dimensions of these pits ■with their 
.plungers requires some calculations, not neces- 
sary at present to be entered upon, hut which 
may he made from the following data: — When all 
the plungers are at the bottom of their respective 
pits, the water is to stand near to the brim of the 
caisson-pit, as has been already proposed. The six 
plungers ought to he made of such dimensions, that, 
on raising them up until their bottoms shall he 
upon a level with the surface of the water in the 
different pits, they shall cause the water to subside 
so much as to allow the caisson only to touch the 
bottom of its pit, when the least supposed weight is 
on its cover that it will be required to carry. To 
prevent the caisson from rising on removing this 
■weight, several lever catch-bars are to be so placed 
as to keep the caisson upon a level with the lower 
railway ; these catches are to be connected with a 
long lever, by the moving of winch tlie caisson may 
either be kept down or left at liberty to rise. 

A conspicuous mark is to he put on each of the 
plungers, to shew' when their bottoms are in a line 
with the surface of the water, as mentioned in the 
last experiment, which, for distinction’s sake, may be 
called the Centre Water-line. Tliese six plungers 
are all to be made of different sizes, so that they 
may be forced down to the bottom of their re- 
spective pits by means of equal forces j and they are 
each to be so loaded with counter-weights, that 
each shall require t;he same quantity of* power 
to bring their bottoms up to -the centre water-line^» 
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again, that it req[«ired to take them down to the 
bottom of the pits. Let it now be supposed that, 
the bottoms of ail the plungers are upon a level 
with the surface of the vyater in the different pits, 
now to be understood as the centre water-line ; then 
will the first or largest plunger have only to be 
forced down through the least depth of water, the 
sinking of which will occasion the water in ail the 
pits to rise to a certain height ; the second plunger 
will have a greater depth of water to be sunk 
through, and will therefore require to be of some- 
what less dimensions, in order to be forced down by 
the same power that the first was ; the third plunger 
will have still a greater depth of water to be sunk 
through than what the second had, and therefore 
must be made of stiU less dimensions than the 
second ; and, for the same reason, the fourth will 
require to be made less than the third, and the fifth 
less than the fourth, as also the sixth less than the 
fifth. We are now to suppose the whole of the 
plungers at the bottom of their respective pits, and 
the top of the caisson upon a level with the upper 
railway, with the greatest load that it is reqiured to 
ascend with. Let that load be moved aw'ay along 
the upper railway, and a similar descending load 
brought upon the top of the caisson ; the first step 
to occasion the caisson to descend, is to draw up the 
fii'st or largest plunger, until its bottom be in a line 
with what we have called the Centre Water-line of 
the pits. Although the bottom of this first and 
largest plungers now ■supposed to be brought upop 
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a level with what is called the centre water-line; 
yet it will appear evident, that its bottom will at 
present be considerably below the surface of the 
w'ater in the x^ts, and therefore will admit of being 
loaded nith a considerable counter-weight, so that it 
may require as much power to raise it to the centre 
water-line, when at the bottom of the pit, as to sink 
it down from the centre water-line to the bottom of 
its pit, and consequently will admit of being made 
of the larger dimensions. The second plunger will 
require a less counter-weight than the first ; the third 
a less one than the second ; the fourth a less one than 
the third ; the fifth a less one than the fourth ; and 
the sixth the least of all, to make them all equally 
easy to be wrought up and down. By an an-ange- 
ment of this kind, the greatest possible advantage will 
be gained by counter-w^eights ; and the water requir- 
ed may be supplied in the manner alluded to in last 
article at page 36. 

Fig. 1. Plate I., is a section 'of the acclivity in 
the line of the railway. The dotted line A B re- 
presenting the supposed surface before the road-ways 
are cut ; and C C C C the caisson-pits. Fig. 2. is a 
plan of one of these pits C C, with the top of one of 
the caissons on which railw’ay-tracks are fixed; also an 
adjoining range of plunger-pits, marked 1, 2, 8, 4, 5, 6. 
Fig. 3. represents a section of the plunger-pits, where 
« 6E, is the level of the top of the pits; 5 & 5, the 
level of the bottom ; cde, are three of the plungers, 
represented as sunk to the bottom ; tbe 

other three in an elevated position ; i is the level of” 
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the centre water-line; k kk k k k,k, the upright posts 
that are built into the side-walls of the pits, with 
their rollers ; 1 1, one of the strong horizontal beams 
that support the axles of the winches and pinions ; 
m m m m m m, represent the rack-bars, with teeth, 
strongly fixed to the diagonal frames of the plungers. 
The winch-handles fitted to the axles of the pi- 
nions are marked nnnnnn, whose teeth work into 
the racks, hy which the plungers are elevated and 
depressed as required ; these winch-handles are pre- 
vented, at pleasure, from getting round, hy pulling 
out iron-holts inserted in the beam ee, either above 
or below the knee of the handles. 

A hand-spoke wheel may be used as preferable 
to a winch ; hut should more power be required 
than can he overcome by either of these, a toothed 
spur-wheel and two pinions may he applied to the 
w’orking of the racks; viz. a pinion on the axis of 
the winch, to turn a wheel that has a pinion on its 
axis, to work into the teeth of the rack : rollers are 
to be placed at the hack of the racks, to keep their 
teeth a proper depth into those of the pinion. This 
scheme will he found equally suitable for any inter- 
mediate weight betw'een the greatest and the least 
that it may be fitted up for. 

While devising methods for overcoming ascents 
and descents on railways, a plan occiu-red, that ap- 
pears to possess properties fully more applicable to 
general utility. By tbis plan; waggons or carriages 
of any kind, as also boats on carriages, having wheels 
to correspond with the breadth of the railw'ays, will 
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continue as iiorizontal in passing up and down in- 
dined plants even of 45® of elevation, as if travelling 
upon a level railway. The first idea of tills was to 
construct waggons on purpose, for ascending and des- 
cending upon these steep inclined planes ; but an 
improvement was afterwards thought of by which 
carriages of almost every description may pass up 
and dowm these inclined planes, provided that their 
wheels be fitted to the railways. 

All public lines of railway will require two dis- 
tinct sets of railway tracks, and, consequently, the 
inclined planes upon it must be fitted up with ma- 
chineiy that will take up carriages upon the ascend- 
ing plane, either empty or loaded, at the same time 
that empty or loaded carriages are passing down the 
descending plane ; and, in like manner, let down on 
the descending plane either empty or loaded car- 
riages, when there are neither empty nor loaded car- 
riages to pass lip the ascending plane: — all such 
properties are requisite for general service on a 
pnblic line of railw'ay. Inclined planes that shave 
upon them ascending and descending tracks, are cal- 
led Double Inclined Planes ; but those about to be 
described may be called Double-railed Inclined 
Planes, as both the ascending and descending planes 
have tw’o sets of rails. 

The first step to be taken towards the formation 
of these incliaed planes, is to commence at the foot 
of the acelmties that are proposed to be ascended 
and descended, and to cut forward a level readway 
of a necessary breadth for a double-railway, not ha— 
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ving less than 4 feet ia breadth between the two rail- 
ways, until a perpendicular height is gaiped of from 
8 to 10 feet. This face is not to be left perpendicular, 
as in the last proposed method ; but is to be sloped 
away towards the rise of the acclivity with an uniform 
regular shape, until it form an angle of 45° with the 
horizon, or an outward angle of 135° with the level 
line of the roadway. At the top of this inclined 
plane, we again commence and cut forward a simi- 
lar roadway, until the face of the cut be such as will 
admit being formed into another inclined plane like 
to the first : and, in like manner, continue to eut 
forward roadways, and form inclined planes all the 
way to the top of the acclivity, or else to a height 
where it may be judged proper to strike off with a 
level railway. All these steep slopes are to be care- 
fully flagged with well dressed durable stones, laid 
in lime ; and the sides of the roadways are to be pro- 
perly built with a face-building, until it reach near 
to the foot of the paved slopes. Strong walls are al- 
so to be built on each side of the slopes, wdth large 
hewn stones : the tops of these walls are to be car- 
ried up parallel with the slope of the pavement ; and 
the height of each of these wails, measuring at right 
angles with the pavement, may be 3 feet; and they 
are to be canned up to a level with the upper road- 
way. A middle wall of strong mason-work, of 4 feet 
in thickness, is to be built exactly up the middle of 
the paved slopes, corresponding precisely as to height 
and slope with the side walls, and which are also to 
-be carried to a level with the upper roadways. 
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Matters being thus far arranged, the next step is to 
lay all the level road%vays with rails, so as to form rail- 
ways of say 4 feet 3 inches between the tracks. Rails 
are not only to be laid along the level roadways, but 
they are also to be laid up along the inclined paved 
planes, in a secure and substantial manner. There 
is likewise a rail to be laid upon the top of each of 
the side-walls of the inclined planes, in a parallel 
manner to those upon the pavement, and which are 
to be securely fixed wdtbin 3 inches of tlie face of 
the w'alls. The length of a horizontal line between 
the rails that arc upon the pavement, and those that 
are upon the top of the side-walls, will be found to 
be (at the height that these walls are proposed to be 
built), 4 feet 3 inebes nearly. 

Now, if a carnage be made with two pairs of 
wheels, all of the same diameter, having its fore- 
wheels to correspond with the railway tracks that arc 
upon the pavement, and its hind-wheels, with a 
longer axis, to correspond with the distance between 
the rail-tracks that are fixed upon the top of the side- 
walls; and the axles of the two pairs of wheels 
placed at the calculated distance of 4 feet 3 inches 
from each other, then will the body of such a car- 
riage, when passing up and down these inclined 
planes, remain equally level, as if travelling along 
level railw'ays. A carriage, such as we have de- 
scribed, could not travel along a railway with single 
rail-tracks, owing to the axles not being both of one 
length ; and to have, a railway irith two rails on 
each side would be attended with much additional 
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expence ; or to have small rollers on projecting ends 
of the hind axes, would give the carriages an awk- 
ward appearance ; therefore, the following method 
is proposed, which is, to sink a place at the foot of 
each of the inclined planes, of a length, breadth and 
depth, fit to receive a platform caiTiage with four 
wheels, its fore ones to fit the rail-tracks on the 
pavement, and its hind wheels to fit the tracks 
that are on the top of the side-walls. Upon this 
caiTiage t%vo rails are to be fixed, to corres'pond ex- 
actly with those upon the level railways, and to 
butt against them, A stayed iron draught-bar 
is to be strongly fixed to each side of this car- 
riage, to fix the ropes to, by which the machi- 
nery employed is to raise up or let down these 
carriages. The position of the draught-bars will 
be regulated by the centre of gravity of the weight 
that is to be brought up. From this arrangement, 
it will appear, that a waggon, such as we have placed 
upon it, or any cart or carriage whatever, that has 
wheels corresponding with the railway, will readily 
enter upon these platform carriages; which may 
easily be prevented from running off, udiile ascend- 
ing or descending upon the platform, by means of a 
piece of chain, fixed near its fore end. 

As these platform carriages are only intended 
to pass alternately up and down the inclined planes, 
for carrying the railway carriages, it is requisite, that, 
on reaching the top or bottom, the rails shall also 
correspond, that the waggons may leave the platform 
" on the chain being mihooked that is to prevent them 
from running prematurely off. 
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An experiment was lately made upon a railway 
having a declivity of inches in 100 feet of 
length, with a loaded coal-w'aggon, whose weight, 
including the caiiiage, was 2 tons. A middle- 
sized old man pushed this waggon dowm tlie decli- 
vity, and gave it a considerable motion ; the w'ag- 
gon was stopt, when the same old man set liis back 
against it, and brought it up the above mentioned ac- 
clivity without much apparent difficulty. This is 
stated to shew, that where the distance betw'een 
the inclined planes is short, the carriages may he 
pushed along with crs 3 by one man upon a level 
railway ; or he might be put in possession of a kind 
of accelerator, to be wrought by treadles, by which he 
could employ both his weight and his strength, by 
laying hold of two handles to give greater power to 
his feet. Or, in place of cutting forw-ard a level road- 
way to the ascending plane, it may be cut with an 
easy declivity, and the railway to the descending 
plane with a gentle acclivity, by which the car- 
riages, on being put in motion by hand, would ran 
of themselves to the inclined planes. By forming the 
roadways in this manner the ascending plane would 
become somewhat more, and the descending plane 
somewhat less in height, than they would have been, 
had the roadw'ays been level; but as it may be best to 
have both inclined planes of the same length, it will 
only be necessary to make the descending plane with 
a longer slope ; for, although 45° is here mentioned, 
there is no necessity of adhering to that ^ngle, 

3 
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Where the distance between them is great, the 
level railway, and a horse to be eipployed to 
pull the carriages between them, is to be prefer- 
red. Although it is practicable to make inclined 
planes on the same principles as those described, to 
take up more than one waggon at a time; yet 
the power that would be required, and the seve- 
ral disadvantages that would attend it, are such as 
will much more than counterbalance any advantage 
or gain to be made ; for which reason there need be no 
hesitation in recommending the taking up or letting 
down only single waggons at a time ; and possibly 
it may be found that the most beneficial and eligi- 
ble weight to he carried will not exceed 2 tons, in- 
cluding the weight of the carriage. The mecha- 
nical power of an inclined plane, having 45° of ele- 
vation, reduces the weight of 2 tons to that of 
28.284 cwt. ; to wiiich is to be added for friction, 
the power required to move it along a horizontal 
plane. 

Fig. 4. Plate I. shews an acclivity cut into four in- 
clined planes, BCD and E, in the manner pro- 
posed; the dotted line A E represents the original of 
the surface, and the line E F the perpendicular height 
gained by tbe four inclined planes. In Fig. 5. 
A B C D is a section of one of these inclined planes, 
showing one of the side-walls built with hewn stones ; 
the dotted figure a b c, one of the platform-carriages 
at the top of the inclined plane; F G where the wag- 
gon de, in dotted lines, has entered upon it is 
'another platform-carriage at the bottom of the 
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plane, with a waggon 4 upon it, the fore wheels of 
which are Qxed with a piece of chain, to prevent its 
rnmiing off the platform-carriage when iii the act of 
ascending or descending. The wiieels of this wag- 
gon are upon a level with the lower line of railway H 
I. The wheels of the platform-carriage are repre- 
sented as travelling upon the pavement K L, and up- 
on the top of the side-walls MX; while k /, represent 
a side view of part of the frame-work of the coiling 
cylinders, and m, an end view of one of the cylinders ; 
n n, represent one of the ropes, and the dotted figure 
at 0 , one of the stayed iron-draught-bars, for fasten- 
ing the ropes by wiiich the carriages are drawn up or 
let down. Fig. 6. is partly a cross-section, but 
chiefly an elevation, of one of these inclined planes ; 
P P P P> ™ bottom of the plane ; 

qqqq, the rails that are upon the top of the side- 
walls, and r r, the waggon upon it. Fig. 7. is an 
elevation of the frame-work and machinery to he 
placed at the top ; of w-hich hi X, Fig. 5. tonus a 
part. The coihng cylinder A A, is to be placed 
to suit the ascending plane, and the cylinder B B, to 
suit the descending plane. At hi a coupling-box 
is introduced, by which the axis of the coiliug-cy- 
linder AA, can be disengaged from that of BB, at 
pleasure. Upon the axis of the cylinders CD, 
a screw-wheel E is to be fixed, and wrought by a 
double-threaded endless screw S, that is upon the 
axis FF. Gn the low'er end of this axis, another 
screw-wheel G is fixeds to be wrought by aiTother 
two-threaded endless screw H, on whose axis are tw© 
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wiiich-liandles, as represented in Fig. 8. The one 
end of the ropes that are npon the coiling cylinders 
AA, and BB, is to be fastened to the stayed iron 
draught-bars already described. Upon the same axis 
CD, the cylinder I is to be fixed. One end of its 
rope is to pass over a pulley-wheel K, placed over a 
deep pit 1 1, suitable to the length of the inclined 
planes, and to have a heavy counterbalancing weight 
Ij fixed to it, as represented in dotted lines Fig. 9. 
At the same may be effected by means of wheel 
and pinion apparatus. 

A third method by which waggons or cariiages 
may he drawn np or let down these steep inclined 
planes, is fully represented by the model accompany- 
ing this paper, which is made to a scale of 1 inch 
to the foot, and is delineated in Fig. 10. ; the 
other parts of the frame-work and machinery being 
in all respects similar to Fig, 7. But instead of the 
double-threaded endless screws G H, let two bevelled 
wheels a h and c d, of 32 teeth each, be placed as 
in Fig. 10., so as to turn freely round upon the axis 
without giving it motion ; into both of these wheels 
the pinion a c, of 15 leaves, takes equally deep, so as 
to turn them both ; between the wheel a h and c d, a 
stub-box s, %vith a square socket, is to be fitted up- 
on a square part of the axis, so as it can be easily 
moved up or down : by putting the pinion ac in mo- 
tion, it will cause tile two wheels a b and c d to re- 
volve, but in contrary directions, and without mo-- 
ving ""the axis m n ; but if the stub-box be pushed 
ap until it encounta’s the stubs on the wheel a &,■ 
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then will that wheel move tlie axis m n in one di- 
rection ; and if the box be brought down, until 
its stubs shall act against those of the wheel c d, 
then will that wheel carry round the axis m n, in a 
contrary direction to that oi ah. Upon the outer 
end of the axis of the pinion a c, is to be fixed a 
weighty fly-wheel WWW, of 12 feet diameter, and 
not less than a ton in weight ; upon the axis of this 
fly-wheel and pinion a c, are to be fonned two cranks 
V, V ; these cranks are proposed to be wrought by the 
two treadles 1 1, connected with the cranks by straps. 

Although a fly-wheel, when acting constantly 
in a machine, constitutes no part of its power, yet, 
in many machines, it is a valuable regulator of their 
motion ; but the manner proposed, of making use of 
a fly in the present case, is with a view to make it act 
as a reservoir qf -potvet', the motion required being of 
a short continuance ; for it is well known that one 
man may give such* a fly as the one proposed a ve- 
locity, that the strength of 100 men could not put 
an immediate stop to its motion. A small lever is 
to he attached to the stub-box s, made to act upon 
either the stubs of the wheel ab ox c d,ot upon nei- 
ther of them. (This lever is not introduced into 
the sketch, but it is sheiwi in the model lodged 
with the Society.) There are to be three notches 
so placed to receive the end of this lever, that if its 
end is put into the first notch, the wheel a h will 
move along with the axis mn-, if put into the third 
notch, the wheel cd will move along with the axis, 
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but in a contrary direction to that of ab; and if the 
end of this lever be put into the second^ or middle 
notch, the wheels will then both revolve independent 
of the axis m n. The handies li k, are to he placed 
at a convenient height, for the man to lay hold of, 
who is to work the treadles with his feet, which 
will add considerably to his power ; the cranks being 
also kneed in opposite directions, gives an advantage 
to his feet that is not to he gained by a single 
winch-machine rvroiight by hand, k^^ow, suppose a 
waggon upon a platform-carriage such as we have 
described, ready to ascend the inelined plane, and 
the end of the stuh-hox lever in the middle notch, 
let the man give the fly an accumulated velocity, 
by working the treadles with Iris feet, increasing 
his power by the strength of his arms. When an 
active hoy, properly trained, shifts the end of the 
stub-lever from the middle notch to the first, then 
the platform-carriage with its waggon will gradually 
ascend, the man all the while continuing his exer- 
tions on the treadles ; the boy watching when the 
carriage is at -its proper height, throws the end of 
the stub-lever again into the middle notch, and 
the fly being still kept in motion, -will soon regain 
an accrmnilated velocity to draw up the next wag- 
gon ; the carriage of the descending plane all the 
while moving up and down its plane, acting in part- 
as a counter-weight to the carriage of the ascend- 
ing plane ; hut, if descending with a loaded wag- 
gon, 'it may then he brought to act as a counter- 
weight. The ropes- of the descending waggons are 
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coiled round tlieir barrel, contrar}' to those of the 
;^cending^pnes. When letting platfom-carriages 
down the plane, the man at the treadles will only 
have to keep the fiy in motion rvuthout much exer- 
tion ; and the boy v>'ill have to shift the end of the 
stub-box lever into the third notch, taking care in- 
stantly, on observing the proper mark or index, to 
shift his lever back into tlie middle notch. 

One end of the rope of the cylinder I is to be made 
to pass over a pulley-wheel K, Fig. 9-, supported by 
two horizontal beams and g, over the pit i f, and 
tied to the counter-weight F, ^^lien the platform- 
carriage is at the bottom of the inclined plane, its 
outer-end rests upon i)enches of stone, that prevent 
the rails from sinking past those of the lov’er railway. 
And, for the like pin-pose, there is to be fixed below 
the middle of the fore end of the platform-carriage 
a strong piece of iron, projecting downwards about 
2 inches, and to be 4 inches in breadth ; and 
there is also to be a strong iron-axis placed a- 
cross, near the top of each inclined plane, that has 
a piece in its middle that projects -4 inches, and 
is 4 inches in breadth. These axles are to be so 
placed, that if they be turned one-third round, by 
means of a lever, when the platform-carriage is at 
the top of the inclined plane, the projecting pieces 
will lay hold of the SS-inch pieces that are fixed below 
the fore end of the carriages, in such a manner as to 
keep the rails upon the platfonn-carriage exactly 
upon a level with thosf upon the upperrailway*. 

AB Fig. IJ. represents the asis, co the 4-ineh pro-: 
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Jecting piece, and L the lever, the end of which is 
to he held in the required position by an iron-bolt, 
that di-aws out or is pushed in at pleasure. CD 
Dig. Is. shews a section of part of the platfonn-car- 
liage, &e. where r is the 9-inch piece that projects 
from the fore-end of the carriage, a the axis, b the 
4-inch projecting part of the axis, in a position that 
keeps the end of the carriage at its proper height ; 
and the dotted part s, shews the position of the 4- 
inch piece, when the carriage is left at liberty to de- 
scend the plane. Tliis axis is not introduced into 
the model. For steadying the frame-work, iron-stays 
may be earned outwards, and hooked into rings fixed 
into large stones sunk into the gToiuid. 

Another method may be simply mentioned, by 
which waggons may be drawn up or let down steep 
inclined planes, by the aid of counter weights on- 
ly. This may be done, by placing a coiling cy- 
linder, of a particular construction, over an oblong 
pit of a necessary depth, the cylinder to be connected 
with machinery similar to that already described. 
At the bottom of this pit, a row of weights are to be 
placed in a line with the length of the pit, at a small 
distance from each other. The cylinder is to be so 
constructed that a man, with a winch-handle, 
wheel and pinion, can with ease coil upon this cy- 
linder each of these weights, one by one, until he 
shall har^e a sufficient counterbalance for the weight 
of the eaniage to be drawn up; when all the 
weights that are drawn up, shall act upon the pit- 
cylinder as one weight, and draw up the'earriage 
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that is upon the platforai. In like manner, on 
knowing thg weight of a descending waggon, the per- 
son that has the charge of the cylinder can attach 
to it the necessary quantity of wdghts, to admit a 
descending waggon to pass down the plane. To 
the end of this cylinder a brake-wheel is to be fixed 
on the same axis, for regulating its motion. 

In situations where a stream of water can be 
brought forward to the top of a single inclined 
plane, an oblong pit may be sunk of a depth answer- 
able to the length of the inclined plane, and a level 
mine cut to its bottom to free it of w-ater. Over 
this pit is to be placed a long coiling cylinder, ha- 
ving a range of buckets suspended from it by ropes ; 
the buckets are to have valves to open upwards 
when necessary, by means of small cords. The 
ropes that are to puli up the waggons are to pass 
over pulley-wheels placed in a proper position, and 
at a proper height, the one end of the ropes being 
fixed to the rvaggon, and their other end to the pit- 
cylinder. The weight of water that each bucket 
holds being known, will enable the engine-man to 
know wiiat number to fill for the weight of the wag- 
gon to be drawn up : on the necessary number be- 
ing filled, they will then descend and pull up the 
waggon, — a brake-wheel is to be fixed on the axis 
of the pit-cylinder to regulate its motion. 
the buckets are at the bottom of the pit, shoxdd it 
be required to let down a loaded waggon, the coun- 
ter-weight is to be adjusted to the weight to be let 
down, by pulling a necessary number of the valve- 
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cords, to permit tlie water to escape from the requi- 
site mimber of buckets, — the ascent of the buckets, 
and descent of the waggon, to be regulated as be- 
fore by the brake-wheel. Should all the buckets be 
at the bottom of the pit, at a time when they are 
wanted to pull another waggon up, the ropes of all 
the valves are to be pulled, that the buckets may be 
all emptied ; and for this pui’pose there is to be, be- 
sides the range of buckets already mentioned, a large 
bucket, with a valve in its bottom, that opens on 
reaching the bottom of the pit, having its rope 
coiled the contrary way round the pit-cylinder to 
that of the range of buckets : this large bucket is to 
be so suspended from tire pit-cylinder, that when all 
the other buckets are at the bottom of the pit, it 
shall he at the top of it. By filling this large bucket 
with water when at the top of the pit, it will de- 
scend, and occasion all the empty ones to ascend to 
the top of the pit ; and when refilled, they will 
again be in readiness to pull up another waggon. 
By thus having a range of buckets, the counter- 
weight can be so regulated as to answer the ^veight 
of different carriages, whether loaded or 'unloaded. 
It is unnecessary to point out the simple manner 
in which the water can be directed into tlic diffe- 
rent buckets, and stopt when not wanted. 

The perpendicular height of canal-locks is very 
generally about 8 feet. This appears also to be a 
suitable height for steep inclined planes, for tlie 
greater that the height is, the greater will be the dis- 
proportion of cutting and mason work between a 
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liigli and low inclined plane ; for by calculation it 
\yili be found, that in the formation, one of 16 feet 
hiffh will contain four times the number of cubic 
yards of solid cutting, compared with one of 8 
feet, and require foiu times more face buildings, 
and these of much greater strength. 

At these short inclined planes, the whole ropes 
and machinery may be roofed in, and kept dry in 
all kinds of weather; and under the same roof 
the engine-man and his boy may have a cabm, 
It is witli a view to reduce the iiumher of horses 
kept, tliat these short inclined planes are so much 
recommended, as also to find employment for in- 
dustrious labourers, hlachinery for these inclined 
planes may be easily contrived to be wTcuglit by 
horses, but this would require much more space than 
the machinery proposed. To employ the carriage 
or waggon horses, would only tend to retard a re- 
gular conveyance, for many of the horses that will 
pass along a public railway, would in all probability 
be found awkward and untractable in the working 
of machinery. 

A level line of railway wiU unquestionably be the 
most suitable for general use, yet it may be said 
that a fixed line of draught is against the horses. 
This objection may be removed by having draught 
rings at different heights, that the drivers may shift 
the height of the traces occasionally ; and if springs 
(similar to those proposed by Sir Alexander Gor- 
don,) or the grasshopper-springs of gigs, were fixed 
to the front of railway-carriages to yoke the horse 
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wlieels of 3 indies in breadth, eadi indi and half 
of the flat rail will, in this case, only support 1 ton; 
and as friction increases in proportion to the weight 
that is to be moved, therefore the friction in both 
railways will be similar, prodded that ail the acting 
parts are equally smooth. (This is applicable to roll- 
ing, not to nibbing bodies. See Vince on wheel-car- 
riages, and Cummins on broad and narrow rimmed 
wheels.) But a source of friction arises from edge- 
rails, that flat-rails are not liable to, which is, when 
the wheels are deephv grooved by tlie edge-rails, the 
bottom part of these grooves forms that part of the 
wheels of a less diameter than that of any part of 
their sides ; and being formed by the rails, both the 
bottoms and the sides of the grooves will act against 
the rails, the bottom parts having a tendency to go 
swifter than the sides. It is therefore evident, that, 
at every different depth of the grooves, an inclina- 
tion to a difierent I'clocity in the wheels will take 
place, the slower parts retarding the swifter, and the 
swifter parts dragging the slower, and producing an 
effect somewhat similar to what would be produced, 
by drawing straight forward tisga^wheels of different 
diameters, fixed upon thcjfape axis. 

The flat or plate-raiifeare made of various dimen- 
sions, of from 3 tO; 4 feet in length, 3 to 5 inches in 
breadth, and 1 inch in thickness, with projecting 
ledges to keep the wheels within the tracks, of from 
inch to 3 inches in height, and a flange below, of 
ahoiit«2 inches in depth at the ends, and in the 
middle, shaped in the. best manner to give strength. 
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The rails forming the inner part of a curve, should be 

fixed a little lower than the other, and the rails set 

» 0 . 

a little under the gage, so as to bring the sides nearer 
together than in the straight parts. It is certainly 
a great inducement to give the flat rails a preference 
to the edge ones, that their wheels are suitable for 
travelling, either on the railways, or upon common 
well kept hard roads. In the accomit given of the 
Surrey railway, which is 20 miles in length, it is 
said, “ The rail-wheels are 2 feet 5 inches high, the 
felloes or rims of the wheels are 2 inches broad, and 
nearly as thick, with 12 spokes; the sharp angles 
are rounded ofi, so that these wheels are capable of 
being used without damage on any hard common 
road, a very principal advantage attending the mo- 
dern use of railways. The axles of the wheels are 
fixed at 2 feet 7 inches distance, the wnggons are 7 
feet 9 inches long, 4 feet 5 inches wide, and 2 feet 
4 inches high ; the weight of the above waggon is 
3l tons.” 

To meet the opinion of those who are partial to 
the action of narrow surfaces, the flat rail-wheel may 
be made 3 inches broad in the felloes, and fths of an 
inch, bevelled away to each side, leaving a space of 
only 1 J inch in the middle, to roll upon the flat rad, 
being equal to the common breadth of edge-rails, 
and which would not prevent them from travelling 
on common roads, as the rings of all wheels soon 
wear circular across. Diagonal brushes may he so 
suspended to a gang of waggons, as will, withcoit the 
aid of the waggon-driver, clear the flat rails of small 
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stones and gravel, and diagonal scrapers may be used 
in place of brusbes, in wet weather. To deepen the 
horse-track of flat rails, whose ledges are on the in- 
side, and to make the ledges somewhat higher, would 
tend much to prevent gravel and small stones from 
lodging upon the rails ; and would not occasion a 
horse, of the height generally used for waggons, to 
travel below the best line of draught, which is, when 
the traces form an angle of about 18^ degrees with 
the line of the road. When the horse-track is made 
deep, gutters ought to be cut along-side of the 
railway, somewhat deeper than the horse-track, and 
covered at the passing places ; outlets should also be 
made under the rails on each side to let off the wa- 
ter from the horse course in wet weather. 

Experiments were made on Mr Wilkes of Mea- 
sham’s railway, near Loughborough, when a mode- 
rate sized horse, in the presence of a Committee 
from the Society of Arts, did draw upon it with 
ease, down hill, (the descent being one foot in a hun- 
dred) 80 tons, and 7 tons up hill, independent of the 
carriages. In the Philosophical Blagazine for July 
1811, are the following remarks on waggons and 
rail-roads : “ The waggons on oiir cast-iron rail-roads 
have not received the improvements of which they 
are capable ; but with their present disadvantages, 
the following facts will evince the great saving’ of 
animal force to which railways have given rise ; first, 
with a declivity of 1 J inch per yard, one horse takes 
downwards three waggons, each containing 3 tons ; 
second, in another place, with a rise of i/gths of an 



ESisAVS ON ItAlI,-EOAl)S. 63 " 

iucli per yard, one liorse takes 2 tons upwards ; third, 
wjth 8 feet rise in 66 yards, which is li sths of an inch 
per yard, one horse takes 2 tons U 2 >wards ; fourth, 
on the Penrhyn railway (same slope as above), two 
horses draw downwards four waggons, containing 1 
ton of slate each * ; fifth, with a slope of 55 feet per 
mile, one horse takes from 12 to 15 tons downw’ards, 
and 4 tons upwards, and all the empty waggons ; 
sixth, at Ayr, one horse drawls, on a level, 5 wag- 
gons, each containing 1 ton of coal ; seventh, on the 
Suny railwa}’, one horse, on a declivity of 1 inch in 
10 feet, is said to draw 30 quarters of wheat.” 

The formation of roads, and the preparation of 
road-materials not being altogether foreign to that 
of rail-roads, it w’as intended to give some account of 
the principles of machines &r breaking new quarried 
stones (not boulders) of all sizes, from that of 2 
stone weight down to any required size for the for- 
mation of roads, the machines to be wrought by 'svater, 
steam, wind, or animal power. Sketches of these ma- 
chines were shewn to a scientific friend, so long ago 
as 1806 ; but having lately seen it mentioned in the 
newspapers, that Messrs Kay and Kontledge have 
mounted a machine for breaking stones for roads 

*A% Peiirliyn raihTa}y the 'horses 'are iisiiallv ivorhed three iii 
a team^ and generally take down abont 20 waggoiiSj coiitaiBing 
each one ton of slates^ exclusive of their coi*n-chest and a barred 
of water for wetting the rails, to render' the clraiight easy, 
{Edii0F of iMs mikk») 
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between Bury and Bolton, wrought by a rotatory 
steam-engine, it is thought unnecessary to enter, at 
present, upon the subject of roads, or that of the 
preparation of road materials- 

Sonie of the most celebrated Engineers have given 
it as their decided opinion that railways are prefer- 
able to small canals. Kailways may be constructed 
in a much more expeditious manner than navigable 
canals ; they may be introduced into many districts, 
where canals are wholly inapplicable ; and in case 
of any change in the working of mines, pits or 
manufactories, the rails may be taken up, and laid 
down again, in new situations, at no very great ex- 
pellee. 

The subject of rail-roads is far from being yet ex- 
hausted ; and it certainly deserves every possible con- 
sideration. There is no plan, scheme or under- 
taking, that would lead to more extensive and per- 
manent improvements, than that of extending 
branches of railways, from public lines, to all the 
improveable uncultivated districts in the kingdom ; 
which, in time, would become a source of national 
■wealth, and afford permanent and profitable labour 
for all out of employment. 

For the historical part of this Essay, see Kees’s 
Cyclopedia ; Brewster’s Encyclopedia ; English En- 
cyclopsedia; Cnrr’s Coal Viewer; Holmes on Coal 
Mines ; Aiton’s Agricultural E-eport of Ayrshire *, 
Observations on a General Eailway, published by 
Baldwin, Cradock and Joy, Eoudon, 1821 ; Adam’s 
Lectures by Jones ;• Aitken’s Picture of Newcastle- 
upon-Tyne, 1812 ; Smith’s Mechanic. 
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M^emcn'k.—Mr Scott, the autliox of the foregoing 
essay, lias been at imxch pains in visiting the princi- 
pal railways in Scotland, in consulting works which 
treat upon the subject, and in preparing drawings 
and models for illustration* It may, however, be 
proper to , mention, that although the suggestions 
contained in his essay are ingenious, and may turn 
to useful account, yet the Editor of this article would 
not be understood as giving any opinion as to, their 
application in practice. . . . 


EsSxIY by Mu Geouge Eobektson, Bower- 
Lodge, Ayrshire* 

The first mode of conveying goods, by the aid of 
machinery, would, in all probability, be by drag«> 
ging them on sledges. This manner of convey- 
ance is generally conceived to double the poiver of 
carriage, — ^requiring only one pound w^eiglit to drag 
two along a level surface % , and hence there is evi- 
dently a saving equal to one-half, when compared 
with carrying the burden on the shoulders or in the 
hand* 

* TMsj altHougb a general notion, does not iiold imiformly* 
true. It depends, in a great 'measure, on tlie state of'tlie 
roughness or of the smoothness of the materials to be dragged 
along. ' Thus I have found, that, xvhilst a piece of unpolished' 
cast-iron, required one-half of itS' own weight to pull it along 
a smooth deal ; yet a piece of the same metal polished,, and a 
piece of polished marble, were each dragged along by a weight 
not exceeding one- third of their own. ' 

TOL« Tl. E' 
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At wliat time the sledge came to he mounted ou 
wheels in this country I have no information ; but, ^ 
though doubtless a very ancient invention, it was 
probably long before wheel-carriages came into ge- 
neral use in Scotland. Even in my own day, the 
sledge, for several purposes in husbandry, was not 
laid aside ; for after carts moiinted on wheels 
were getting more and more into use, still every 
farmer had his sledge. These were employed in 
all works, but more especially for bringing crop 
of every description from steep banks or hill sides ; 
and, to this day, under the name of a Slype; iSi 
sledge is frequently used in drag^ng hfeav^ stcbes 
from off land (to which setvibe it is pteeuiiarly appli- 
cable from its loWness)! and the sledge is still used 
in fetching home the peats from the hiH-tops, where* 
frOhi the steepness of the tracks, a cartis not so WeE 
adapted to the purpose. The sledge is ipdefed still 
recognized in several turnpike tables of rates. In 
the cases above exemplified, it is a very useful intb- 
plement of busbandry, and it is also obtained at 
little exj^ce. The price of a single pair of cart- 
wheels would purchase half a score of sledges. 

What precise power is gained by the application 
of wheels to carriages, seems to have been hither- 
to ascertained more from experience than previ- 
ous deduction. On a plain surface, although it 
may not be quite smooth, it should, from the ex- 
perience denied from the carts a long time used in 
tips country, appear to have been perhaps about six 
times more power gained, in Wling forward goods 
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iipon a wheeled vehicle, than by dragging them on 
^hy means of a sledge. Thus when a horse was able 
to drag 2 or 3 cwt. (including the sledge itself) he 
was found able to drag 15 or 18 cwt. as easily on 
d cart mounted on wheels, originally abundantly 
cliunsy, and weighing perhaps a third part of the 
whole lading drawn. This q[uantum of power seems, 
in fact, to have remained long as the ultimatum of 
the power of a single horse, in the ordinary practice 
of the country. It has been considerably augmented 
of late, from the better state in which the roads are 
now kept, and the better lines of direction adopted, 
and not a little from the greater correctness of the 
machinery in all its parts. A horse, in many parts 
of the country, more especially in the vicinity of 
Glasgow, now draws 24 cwt. besides the cart itself, 
which may be 6 or 8 cwt. more. In many other 
districts, however, 12 cwt. (on a single horse-cart) is 
the more general lading, which, after all, is more 
than falls to the share of each of the large horses 
in the heavy 6 or 8 horse-waggons of England,* 
where the owners are still willing to let them creep 
sluggishly along with frequently less than 8 cwt. 
e^b, exclusive of the cumbrous waggon itself. 

The expence of carriage in all cases adding consi- 
derably to the price of the goods conveyed, has W 
always to a desire to reduce it ; and wliich, i» &e 
course of the last forty or fifty years, h®! ac- 
complished to a considerable extent, frop the 
m, devices fita u^n. The«. Kfe to eU other 
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improvements, have not been brought to perfection 
all at once, but have been advanced more and more, 
by succeeding inventions, from time to time, adding 
something new to what was formerly known. 

The first attempts at Railway making in Scotland, 
seem to have been accomplished by making the 
wheels roll along narrow beams of wood laid in pa- 
rallel lines, at such a distance as corresponded to the 
width betwixt the wheels on which the waggon was 
laid. The advantage derived from this device was 
little less than what was obtained from the wheeled 
cart itself compared with a sledge ; for, while 12 cwt. 
was the ordinary load, on the ordinary roadsy'put bn 
a single horse cart, 48. cwt. was moved with equal 
ease on the railway, the appellation given to this 
new construction of a road. It is to be observed, 
that to make the wheels connect more accurately 
■with the narrow beams, which were raised comexly 
above the surface bf the ground^ these were made 
cmcave in the rim, so as; to fit them correctly. 

This wooden rail-track was soon fonnd to be very 
perishable, getting unequal on the suxfa<;e, wear- 
ing by the fnction of the wheels, or wasting firom 
the infiuence of the weather. This led to an im- 
provement in the_/bm, and an alteration of the ma~ 
terial. The rail-track was now made of cast-iron, 
and concave ; whilst the wheels were made eonvex 
in the rim, the more readily to suit the track they 
%ere to travel in. This device was foimd to have 
mote advantages than were atiirst in contemplation j 
for, bfesid^ being more durable, which was all that 
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was intended, the wheels were found to glide more 
. easily alqpg; so that ahorse could now draw 60 cwt. 
as easily as 48 cwt. before. 

But the invention was destined to undergo a 
greater improvement still. The convex form of the 
rail-track was recalled, and the wheels were again 
made concave. The rail, too, was reduced in thick- 
ness to 1 inch instead of 6, as iron is known to be 
stronger at 1, than wood at 6 inches thick. The dif- 
ference which this makes in the draught was hardly 
to be preconceived. For this new mode of applica- 
tion, in which a concave rimmed wheel rolls along 
the upper edge of a convex iron-rail, is so advan- 
tageous, that instead of 48 cwt. as at first, on the 
wooden-rail, and 60 cwt. as on the concave iron-rail, a 
horse can now draw with equal ease 6 tons, or more. 

The concave track, although made of iron, la- 
boured under a great disadvantage, in being liable 
to accumulate sand, mud or gravel, which occasioned 
much interruption to the wheels. Tlheedge-xsiii (as 
the other is now called), is altogether free of such 
occurrences ; for it is elevated 2 or 3 inches above 
the level of the path- way, and presents at same time 
so acute a surface, that hardly a single grain of sand 
can find shelter upon if. In the course of this Essay, 

I trust I shall be able to shew, from improvemeiits 
that may still be made, that much more than the 
last mentioned weight (6 tons), may, with 'equal 
ease, be drawn by a single horse. Even in one ease 
that I know, (Mr Laing’s railway neat Edinbuigh), 

II tons, including the weight d the waggons, is 
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sometimes drawn by one horse. ‘ I mean to say, that 
even this great draught may be greatly ejj^ceeded *. . 

At what particular period tram-roads or railways 
were invented, I have not been able to ascertain. The 
farthest back known to me in Scotland, is that of Al- 
loa, mentioned in the Statistical Account of Scotland, 
vol. viii. p. 617, which is stated to have been made 
in 1768 , being fifty years ago. It is to be remarked, 
that originally, or with few exceptions, railways were 
constructed only in the cases where coal-works were 
situated near the coast, which afforded an opportu- 
nity of giving them an inclination downwards, that 
greatly facilitated the conveyance. It was only to 
he guarded against, that the descent to the shipping- 
port should not be greater than would admit of the 
empty waggons being drawn up again, with the same 
power that carried the full ones down. In the Al- 
loa case, the lading, instead of being all laid as be- 
fore on one waggon, was divided among three, each 
If ton or 4?= tons in all, besides the waggons, pro- 


^ Tlifi foIlotriBg are tie umsl ladings on tie following 
railways known to me. Tie Eajrl of EgHnton's at Ardrossan;, 
a concave iron-track, from 3 to 6 tons, tie distance about one- 
iaif mile. Tie Bake of Portland’s at tie Troon, S miles, a fiat 
Iron-track or plate-re.i1, generally 4 tons 13 cwt. Messrs Tay- 
lors' at Ayr,an rail-track, commonly 8 tons, sometimes 10, 
about a mile* Mr Laing’s as above, an edge rail-track, $ mfles 
S quarters, generally 8 tons lO cwt., sometimes 1 1 tons as above, 
including in all diese cases tie weigit of the waggons. Tie Earl 
^Baton's and Messrs Taylors’ railways, are on a dead level. 
Tie Duke ^f Portland’s on a descent of 8 feet in tie mile I Mr 
Laing’ s is on various Unes of draugit. 
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bably not less than 2 tons more, a lading not ge- 
^nerally surpassed, with all. the improvements on 
the subject since made. But the track in this 
case was not level ; it inclined considerably down- 
wards to the harbom'. The rate of descent is ncft 
mentioned, but may be conceived to have been 1 foot 
in 90 or 100 , as either of these would be sufficient. 
Where an equal lading is to be carried, both in go- 
ing and returning, it has hitherto been believed 
that the railway must of necessity be altogether le- 
vel. In the course of this Essay, I mean to shew, 
that a railway altogether level is not necessary 
either way. 

The application of a railway through a country of 
unequal surface, has been all along very much de- 
' sired. In a case of this kind, the carriage of goods 
by a canal is accomplished by means of locks, which, 
at the required distances, either raise or lower the 
vessels as may be wanted, 6 , 8 , or 10 feet at once. 
To give the railway the same advantage, the in- 
clined plane has been thought of. This was in the 
days of the single waggon, in which the whole la- 
ding was to pass at one time. As this coTild not be 
accomplished ttpwards, with the same power that 
was required to draw the waggon on a level* .some 
devices were fallen on to assist. The most ®b- 
yious, was to make the waggon that travelled JpWn» 
wards, draw up, in its descent, on the incline ]^kne, 
a corresponding waggcm, travellmg J%^.„<®psite 
way. This, it must be evident, -oOnld accom- 
plished at every ascent or descent^af might occmr j 
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for these, in a country of uneven surface, might 
take place in every hunzted yards, or oftener ; there- ^ 
fore, the construction of a railway track in such cir- 
cumstances, became similar to that of constructing a 
canal. A process of levelling became indispensable. 
Moderate risings in the surface werecut through, and 
moderate fallings or hoUows were filled up, so as to 
have a considerable length of level track, perhaps for 
several miles together, till, from stage to stage, and 
by various windings, the whole declivity collected 
into one point might amount to 8 or 10 feet at 
once, and thus might make it worth while to erect 
the necessary apparatus for conducting the ascend- 
ing and descending waggons in their respective 
courses along the inclined plane, to a level track in 
both directions. 

Now that the practice of dividing the lading 
among several waggons is getting more into use, the 
operation of the inclined plane may be simplified, by 
being itself divided into smaller portions, even to a 
single foot or less, as it occurs. Hence, without 
any machinery at all to aid the ascent or descent of 
these lesser inclined planes, (say of one infotir on 
every 6 inches perpendicular), as they take place, 
they may be passed upwards by a siring of waggons, 
one by one at a time ; for the first will be over be- 
fore the second begins to ascend, and so all the rest 
in train ; and where there are but six waggons in 
the draught, the j horse v^ have more than 
the fhstlifpart of the lading to hawl up the inchned 
plane at a time ; the other five* parts being always 
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on a level plane. Should the lading be divided 
among ten waggons (as I shall be able to shew is 
more eligible than a lesser number), the operation of 
going over these acclivities will be stiU more easy. 

The expence of forming a track-way thus consti- 
tuted must be vastly reduced, if compared to the 
expence of cutting through heights in one place, and 
filling up hollows in another, in order to make a 
dead level throughout. For, in this case, little or 
no levelling will be required, whilst the track itself 
unimpaired with will always remain 

firm at the bottom. But, in an after-part of this 
Essay, I shall humbly submit to the consideration 
of the Honourable Society, a scheme, in which, 
through a country of moderate heights and hollows, 
a railway may be conducted, without having recourse 
even to the expedient of these lesser inclined planes 
at all. In the mean time, I shall proceed to investi- 
gate some of the leading circumstances connected 
with railways, in order to ascertain the grounds 
on which improvements may still further be obtain- 
ed. 

I. Of a Hoj'se^s Power in Df'awing. 

In all the Essays that I have read on this pointy 
the power of an ordinary horse in drawing is said to foe 
equal to counter-balance 801b. Avoirdupois, suspeud- 
ed over a pulley; and it is said that, with a lading that 
requires him to exert such a force, he is able to work 
two yokings a-day, of fquj' or five hours each. My 
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opinion is, that he can do much more, even to the 
douhle of that, as happens very frequently in thqi 
common operation of ploughing, where it requires a 
power of exertion in a pair of horses, equal to from 
S24 lb. to 386 lb., or from 2 cwt. to 3 cwt. to accom- 
plish the work, according to the nature of the soil 
and size of the furrow. I state this, however, more 
from report than from precise investigation. 

Be this as it may, it is ascertained from experi- 
ment, that, on a level and smooth surface, 1 lb. 
weight suspended over a pulley, will draw 80 lb ; 
so that if the ordinary power of a horse be estimated 
at only 80 lb., he will be able still to draw 6400 
lb., or nearly 3 tons. This we know on a railway, 
is greatly less than a horse can continue to draw for 
hours together. In Glasgow, and in the vicinity of 
that city, where the roads or streets are neither all 
level, nor at aU smooth, horses very frequently 
draw £ tons ; which, although this does not much 
exceed fds of 6400 lb., requires much more exer- 
tion than a horse is put to on a railway, even where 
he draws 20,000 lb. (about 9 tons) and more. This 
■will appear in the sequel. 

That a horse is capable of an occasional exertion 
many times greater than thd supposed ordinary rate 
of 80 lb., must be admitted even to ten times and up^ 
wards of that rate. This happens from time to time, 
pn, I may say, every road whatever,— more especially 
on all the roads in Scotland, among which there is 
hardly an instance of a angle mile continuing level 
fhroughoUt. And, what is confirmed by e3iperi. 
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aice, when the rise and fall is moderate, as in the 
proportion onefoot, in 30 or 40 on a short extent, 
to one foot in 60 or 80 on a longer, the horse is 
found to stand the work better, than if he were 
drawing continually on a flat plane. This fact, 
confirmed by experience, is also consistent with rea- 
son. In the case of a horse drawing continually 
on a level, one set only of muscles are brought into 
play, or, in other words, his exertion is directed for 
ever to one without power of relief from 

change of position. But in the more usual case, of 
the road being sometimes uphiU, sometimes down- 
hill, and sometimes on a level, there is an alternation 
of three different modes of exertion, each adapted to 
the change of position, as the road changes from a 
level to an acclivity, — then to a level,— next to a 
declivity, and so alternatively to a level again. 
Every person accustomed to manual labour, is sensi- 
ble of the benefit derived from a change of position. 
Even those accustomed to travel in the easiest of all 
modes,. — ^in a carriage mounted on springs, get tired 
from long rest, and are, from time to time, fain to 
get out and walk, even were it uphill, as a relief 
from the uneasiness of unvaried ease. 

To shew the circumstance attending the vari- 
ous degrees of ascent, Fig. 1. Plate II. is con- 
structed; in which the horizontal line ABi ^isaipT 
pose 100 feet long), represents the level plane, 
along which, on a smooth sur&ce, 1.25 lb., hung over 
a pulley at B, was found sufficient to dmw; 100 1^^ 
laid upon ‘wheels. The diagonal Khea A 5° 10° 1^^ 
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Sid, shew the degrees of elevation in a quadrant of 
90°, the elevation above ike horizon being repre- 
sented in feet, by the respective figures on the hori- 
zontal line below corresponding to the perpendicular 
lines, dropt from the difiPerent degrees 5° 10° 15°, &c. 
In the two columns on the right, the l^i specifies 
the proportion of ascent ; the M the power re- 
quired to draw 100 up, when 1.25 draws 100 on a 
level. Thus, for example take an elevation of 5°, on 
the horizontal line of figures : when AB is 100 feet, 
an elevation of 5° will amount to 8.7 feet, equal to 
1. in 11.494, and which will require 9-95 to draw a 
weight of 100 lb. up. In the elevation of 30°, the 
ascent is equal to one half of the whole, in this in- 
stance 50 feet, and it is equal to an acclivity of one 
foot in two, and will require 51.25 lb. to draw up 
100; and so of the rest from 30“ downwards. 
From 30“ upwards to 90°, or the perpendicular AC, 
the weight required to draw up 100 is represented 
in a column on the left. In all these cases, the 
correspondent numbers on the base line AB, in this 
case representing pounds weight, are each sufficient 
to sustain 100 lb. on the line of ascent, but all require 
an addition equal to what is required to draw on 
a level, in order to overcome the friction in the pro- 
gress of dratsing the 100 lb. upwards. This ad- 
dition, in the present case, is taken at 1.25 lb., but 
may be more or less, according as the track of 
draught may be more or less smooth, or the wheels on 
which the draught is laid may have a greater or less 
proportion to the axles on which they may be placed. 
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To shew the power required to draw upwards on 
acclivities of 1 foot in 2 or 3, 4, 6, 10, 20, 50, &c. 

# f' 

the following Table is constructed. 

Table. 


1. 

2. 

3. 

4. 

5. 

1 foot ill 2 

51.25 

156 

3282 

41 

do. in 3 

34.583 

231 

2222 

about 28 

4 

26.25 

305 

1680 

21 

5 

21.25 

376 

1360 

17 

6 

17.916 

• 446 

1146 

about 14 

7 

15.535 

515 

983 

12| 

8 

13.75 

582 

880 

11 

9 

12.361 

647 

791 

nearly 10 

10 

11.25 

711 

720 

9. 

12 

9.583 

835 

613 

n 

14 

■ 8.392 

953 

537 

6| 

16 

7.5 

1066 

480 

6 

18 

6.805 

1176 

435 

nearly SJ 

20 

6.25 

1280 

400 

5 

25 

5.25 

1524 

336 


30 

4.583 

1745 

292 


35 

4.107 

1948 

263 

about 31 

40 

3.75 

2133 

240 

3 

45 

8.472 

2301 

222 

2| 

50 

3.25 

2461 

208 


55 

3.068 

2597 

197 

nearly 21 

60 

2.916 

2742 

186 

n 

65 

2.788 

2873 

178 

nearly M 

70 

2.678 

2987 

171 

m 

75 

2.583 

3097 

165 

0 1 

80 

2.5 

3200 

160 

2 

85 

2.426 

3297 

165 


90 

2.361 

3388 

162 

ii 

95 

2.302 

3475 

147 

Ul 

100 

2.25 

3555 

144 

n ■ ■ 

on a level 

1.25 

6400 

80 

1 
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COLt 1. ill this Table shews the rate of acclivity ; which 

explains itself, 

S, The weight required to draw 100 IS.^ when 1.25 
lb, draws it on a levels is found by dividing 
100 by the corresponding figures in CoL l.y 
and adding 1.25 to the quotient. 

S, The weight a horse would be able to draw, were 
his powers limited to 80 lb., and the draught 
6400 Ib. on a level, is found from calculating 
by the rule of three inverse^ as 1.25 to 6400, 
what the corresponding number in CoL 2. 
(Tate the example, of 1 foot in 10. If 1.25 : 
6400 ; : 11.25 : 711). 

4 The force he actually has to exert in each case, 
supposing that, from his ordinary power of 80 
Ib^he can draw 6400 lb. on a level, is found, 
from calculating by the rule of three direct, as 
the respective numbers in CoL 8. is to 80, so is 
6400 to the corresponding numbers in CoL 4 
(Take again for example 1 foot in 10. If 711 : 
80 : : 6400 : 720). 

5. The number of times more than his ordiiary 
draught, is found from dividing Col 4. by 80. 
The result is stated at the neaxek whole num- 
bers. 

That a horse frequently draws, without any 
Apparent difficulty, on an acclivity of 1 foot in 
40, is to be seen every day, and on. every road, 
and this for a considerable stretch at a time. This 
is nevertheless an exertion three times more than is 
fequired on a level One foot in 20 is often met 
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with, which requires Jive times more exertion; 
and even 1 foot in 10, where the pull is not very 
long, is surmounted in a direct ascent, although 
it is nine tim^^ more difficult than the draught 
on a level. when the ascent becomes con- 

siderably more, as in the case of 1 foot in 6, of 
which there are still some examples, the horse 
seems for a moment to make a pause ; but, as if 
endowed with the sagacity of a mathematician, he 
soon takes the road in angles, and by alternating 
in a zig-zag track gets over the difficulty ; although 
it would be about 14 times more work than on a 
level, were he to attempt it, on a direct pull uphill. 
One foot in ten is, as stated above, nine times 
more difficult than the draught on a level, and as 
there is seldom less than a ton weight on an ordi- 
nary loaded cart (including the cart itself), it shews 
what a vast exertion a horse can occasionally make, 
being in this case a draught equal to 9 tons on a 
level, but rough road ; and where such a pull does 
not exceed 20 or 30 yards at a time, he does not 
seem to be the worse for it. In pulls of 1 foot in 
40, although three times the pull on a level, he will 
travel for a mile or more without shewing indication 
of fatigue. It may be remarked, also, that in all 
(^es of uphill draught, the horse has his own 
weight to carry up, in addition to all that is con- 
tained in the lading. In the instances above stated, 
this is not taken into account. The horse isi sup- 
posed to be walking on a level, as if he had reached- 
the top of the hill, and ffiom thence going forward 
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on a plain all the time that the carriage is ascend- 
ding. 


II. Of Obstructions on comfSon Boads. 

The difficulties presented to the draught in as- 
cending steep places in roads, are little compared to 
the numerous obstructions that are continually in- 
terposed by small stones and gravel before the 
■wheels, on even the best made roads. The draught 
in the most level road yet made, may be said to be 
a continual uphill "work. Indeed, were it not from 
the velocity acquired by a carriage in motion, the 
obstructions presented by an intervening stone, of 
even a very small size, would be altogether unsur- 
mountable. Fig. 2. Plate II. will better elucidate 
this remark. 

The quadrant A, B, C, on a scale of one-fifth of 
an inch to an inch, represents the fore quarter of 
the under part of a wheel, 54 inches in height, 
rolling forward on the level road C, D. The per- 
pendicular lines firom the road, upwards to the 
circular line B, C, correspond in height to inches 
and parts of inches, as expressed by the numerical 
figures below. Supposing each of these lines to 
represent a stone, or other obstacle of the same 
height, placed in the way of the wheels, the cir- 
cumstances resulting from such interruption would 
be as expressed in the 3 columns on the right ; in 
which. Col. 1. shews the rate of ascent, as 1 
in 4J, when meeting ■with a S-inch obstacle; Col. Si 
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the number of times more difficult than drawing on 
z level, which in this instance is 19 times : Col. 3, 
shews the exertion required to overcome it : when 
the ordinary force required on a level is 80 lb., this 
requires 1520, and so of all the rest. 

Such being the circumstances, it is not surprising 
that a horse on a railway should be able to draw so 
very much more than on the best made gravel road 
or causeway in the country. And as the very es- 
sence of the railway principle is to present a uni- 
formly smooth track to the wheels, unincumbered 
with obstructions of any kind, therefore, the more 
that these circumstances are understood, the more 
general will be the desire to have railw^ays extended 
in every quarter. 

Fig. 3. Plate II. represents a section of what 
is called the flanged rail (or concave, as I have cal- 
led it), in which a convex rimmed-wheel rolls along 
the flat surface a of the rail, whilst the upright side 
h prevents it from going off the track. As this flat 
surface is sunk on a level with (or, still more inju- 
diciously, below) the horse path- way, it is apt to col- 
lect sand, mud, gravel, and not unfrequently small 
stones, from which a gtWt interruption is given to 
the wheels in their progress; and a perpetual grind- 
ing both of wheels and rail occaaoned, insomuch that, 
whilst the former are worn fast down, so also is the 
latter : this is represented by the curved dotted line 
below the letter a, where the wheels generally run, 
so as to give a receptacle to these obstructions, and 
VOL. VI. F 
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tlms perpetuate the mischief. From these considera- 
tions the edge or convex rail has been introduced, of 
which, fig. 4. shews a cross section of one of the cast- 
metal edge-rails in pretty general use ; and fig. 5. 
one of malleable iron, on which a flanged rimmed 
wheel rolls along the upper siufaee. This, in prac- 
tice, is found to give an additional facility to the 
moving power, even to double or more, ovring, doubt- 
less, to the continued smoothness of the track, totally 
unmeumbered with obstructions ; for hardly even a 
grain of sand can find shelter on the top of them. 

But independent of this, the shape alone of figs. 
4. and S., gives so inneh more sustaining power, that 
the cast-iron one (fig. 4.) can be formed equally 
strong with fig. 3., at two-thirds of the weight, and 
the malleable iron ones at one-third. This circum- 
stance alone makes a saving in the original expence 
of about L. 240 a-mile, on the cast-metal edge-rail, 
and of about L. 460 on the malleable-iron one, af- 
ter making allowance for the difference (which is not 
great) in the price of the. metal. The rail %. 3. 
Weighs abbut 44 Ih. per yard in length : Fig. 4. 
about 28 lb. ; and the diagrams under fig. 5. weigh 
about 14 lb. each, — the one being simply a plain bar 
set on edge, 2 inches deep, and Iths of an inch thick ; 
the Other 2^ inches deep, an inch broad at top, and 
tapered to ■i-th of an inch at bottom. Of British 
iron, they are estimated at lls. per cwt., delivered at 
the nearest sea-port. , 
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IV. IVhether Cast-Iron or Malleable is preferable. 

As the great cause of the destructiou of cast-metal 
rails, is their aptitude to snap or break ; and as mal- 
leable iron is not liable to this at all, it ought, for 
this reason alone, to be preferred ; for, besides the 
loss by breakage, which occasions a heavy daily ex- 
pence in repairs, there is an interruption to the 
work in consequence, that happens more frequently 
than any person, uninformed on the subject, would 
be apt to conceive. But malleable iron is, in fact, 
from the outset, cheaper by about gs. the yard on 
a single railway, compared even with the improved 
cast-iron edge-rail. Besides all this, the wheels 
glide more smoothly along a malleable rail. There 
are two reasons for this. Ist, There we fewer join- 
ings. Cast-iron cannot well be trusted in pieces be- 
yond a single yard in length ; but confidence can be 
placed in malleable iron to any distance, and in prac- 
tice, the bar is seldom less than IS feet long. 9,d, 
’Th.ejoinmg itself is fixed, and made imvw'veably 
correct, by means of screw-bolts ; whereas in cast- 
metal, however correctly the pieces may be laid at 
first, it is apt to alter ; and where it alters but to 
the extent of a gOth part of an inch, or even less, it 
there presents an obstacle to the wheels, and so rniich 
does this prevail, that in them all there is, to a certain 
extent, a perpetual and weaiing both of 

wheels and rails, whilst even the waggons, kept ever 
in a tremulous motion, very perceptibly Waste and get 
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out of shape. As to oxydising, or (if we may ven- 
ture to use a common phrase to a common suhject)^^ 
the rusting to which malleable iron is supposed to be 
more liable than cast-iron, it must be such a mere 
shadow of dilFerence as not to deserve notice. At 
least, where malleable iron has been used in rails, and 
kept in use, after ten years experience, no more 
rust is be seen upon it, than on the cast-metal in the 
same work, though both equally exposed to the wea- 
ther. Another cause still of alarm has been en- 
deavoured to be infused pn the subject, namely, that 
malleable iron will not wear so long as cast-metal. 
Let it be so; but when it is adverted to, that, in 
the course of roiling along a- single mile of rail, a 
wheel of 27 inches diameter (a common size), makes 
about 750 revolutions, and, therefore, must wear 750 
times more than the rail itself, (which is touched up- 
on only once in all this travelling), and that this 
wheel, (so far as regards wearing), although employed 
every day, lasts, nevertheless, one, two, three, or four 
years, and the weariug of the rail itself ought to last 
750 times longer,- — the alarm on thispoint, I should 
humbly hope, will subside. At aU events, were the 
malleable iron-rails either to break or wear out of 
shape in the lapse of a few centuries, the metal 
would stiU be of nearly its original value, which cast- 
metal never is. 

The sketch given in fig. 6., may perhaps serve 
to give an idea of the manner in which a mal- 
leable iron-rail is constructed ; the bars are 12 feet 
long, fcted to each other, supported on stones, and at- 
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taclied to them by screw-bolts at B feet from centre 
lo centre. * In laying the rails, it is essential that 
they be on the same level, and exactly parallel to 
each other ; it is also no less essential that the cen- 
tre and side-paths shall not rise higher than the 
stones on which the rails rest, to avoid all chance 
of mud, sand or gravel interfering with the rails, as 
will be understood by the cross section of a road 
given in fig. 7. 

Fig. 8. shews the position of the stone sleepers, 
sss with the resting plates and the bats 6 h b 
all firmly connected together , by bolts and rivets •; 
whilst the rail is laid level above the resting plate, 
and connected to the whole by screw-bolts. 

V. Of the Size of the Wheels. 

All wheels, whatever may be the height, have 
the same power, when rolling on the same level, 
provided (what does not seem to be generally known, 
or at least is very little attended to), that the thick- 
mss of the axle be in proportion to the height of 
the wheel. For instance, whatever, power a wheel 
36 inches in diameter has, wh^^. fitted on an axle 
3 inches thick, the same power &jt wheel 1 S inches 
diameter, on an axle of 1 inch thick. Again, what- 
ever power any wheel may have on any ^le, it will 
have three times that power on an axle of one-third 
part of the thickness. This is a naost'’ important 
consideration ; and, by attending to it, the power of 
wheels, compared With the present practice, might, 
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in most cases, be doubled * ; more especially on 
rail-roads, where Tery little additional strength can 
be reijuired on account of jolting; for there no 
jolting should be allowed to exist. Even on car- 
riages employed on the ordinary rough roads or 
causeways of the country, it may be suggested, 
without presuming too much, that considerable im- 
provements might be made on their axles, by les- 
sening their thickness, as they are almost univer- 
sally too tJiicJi within the bushes ; where they never 
break, nor is it possible almost they can. 

. There seems to be just three places where axles 
are apt to break, as represented in Plate II. Fig. 9- 
1st, In the middle betwixt the two ends at a. This 
is naturally the weakest place, or rather the place 
where the greatest pressure applies. 2d, At b h 
where the m«wo«-nails go through the axle, by which 
the wheels are connected with the body of the cart 
or waggon. This place is weakened by the hole 
made, and freq[uently damaged in the making of it. 
3d, At the shoulders c c, where the round ends 
within the bushes are connected with the rest of the 


* The common height of railway-wheels being about 27 
inches, and the thickness or diameter of their axles being 
inches, hence the wheels may be stated as having a power 
equal to 12, from being 12 times more in diameter. But were 
the diameter of the axles to be reduced to one inch, whilst the 
height of tlie wheels is continued at 27 inches, the power then 
of the wheels would be as 27, from being 27 times the diame- 
ter of the axles. That ah axle of 1 inch thick is sufficiently 
strong for any railway- waggpn shall be afterwards shewn. 
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axle, where it assumes a square form. There is ge- 
nerally or jrather always, a swelling at this place iu 
the axle, represented by the protuberances d d, and 
e e. These are meant to strengthen the axle, 
but arc the very cause of making it break at the 
points f f ; for the natural bending, previous to 
breaking, is suddenly checked, by the very unequal 
strength of the two adjacent parts, and transfers the 
'whole stress upon the weakest of the two. 

The remedies for all these are^, For the mid- 
dle part a, let the axle be bowed in wood, and a 
fillet of iron be applied, connecting the iron-axle 
here with the wood, in which it is embossed. Sif, 

For the cannon- nail holes h 6, let there be none, but 

* 

connect the axle to the cart by a strong band of iron, 
attaching both together firmly with screw-bolts. 

For the weakness at the shoulder points c c, 
let there be no swellings, but continue the taper- 
ing till it gets 'within the band that comes in place 
of the cannon-nail. The whole stress will then be 
divided equally along the whole length of the axle, 
betwixt the wheels, and not, as at present, concen- 
trated on the joining betwixt the round and the 
square. 

From not attending to these circumstances, axles 
are made thicker than necessary, and still not so 
strong as they might otherwise he, with the same 
weight of metal ; insomuch that, from the exces- 
sive joltings the carriages are subjected: 14 the 
rough state of ordinary roads, the axles fieqnently 
break notwithstanding^ On railways however, where 
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jio sucli violent concussions can take place, it is pre- 
posterous in the extreme to continue to use such" 
thick and weighty axles. Indeed it could not he 
credited that they are still used there, were not the 
fact so apparent. Nay, more, in some great works, 
there is little or no attention paid to have the axles 
correspond in thickness to the height of the respec- 
tive wheels to which they are applied, as those of 18 
inches in diameter have axles as thick as those of 
6 feet high : in both cases, about inches thick, 
at an average, within the bushes ; in fact, as thick 
as the axles used in the heavy two-wheeled carts of 
Glasgow, which have, with a lading often extending 
to 2 tons, to encounter as' tgugh jolting roads as per- 
haps are to be met with any where else in the king- 
dom. On the smooth railway, surely, such strength 
is not required; besides, a railway-waggon being 
mounted on four wheels, has two axles to sustain the 
burden. That circumstance, however, -seems rarely 
to be taken into view. 

In constructing and fitting axles, the only vul- 
nerable place would be at the joining of the round 
ends to the square places at c c, where there is 
a small part unsupported, left open to view. This, 
however, in a well-fitted set of axles, ought not to 
exceed one-foiuth of an inch in length. It must re- 
quire an immense force to break a piece of iron 2 1 
inches thick, and only a quarter of an iiich long. 
Even wood can sustain a great weight in that situa- 
tion. In the experiment represented In Plate II. 
Fig. 10., a small rod of fir-wpod, one-fourth of an 
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inch square, required a weight of 72 lb. avoirdupois 
to break it? at the distance of one-fourth of an inch 
from the prop p where it was supported. Now, as it 
is a rule in mechanics, that, by doubling the deep- 
ness of the timber, the strength is increased fiur-f 
fold, whilst, by doubling the breadth it only doubles 
its power ; hence by an easy calculation, it may be 
demonstrated, that a rod of fir-wood, inch square, 
would, in like circumstances, require 4608 lb. to 
break it. 

The proportion that iron in point of strength 
bears to fir I am not informed of, nor have I been 
able from experiment to ascertain ^precisely the fact. 
But knowing that malleable iron, in point of weight, 
is very nearly fourteen times more than fir-timber, I 
should suppose that we shall not be far wrong in esti- 
mating its strength in the same ratio. So fiir, 
however, I know, that in an experiment made on a 
small rod of hammered iron, ^th of an inch square, 
(and which, on the above estimate, should have broke 
when 126 lb. were suspended from it at ^th of an 
inch from its support), it sustained 196 lb. mthout 
breaking; but allowing it to remain a few minutes, 
it bent downwards. But supposing it to have been 
no stronger than to have sustained 140 lb., it may 
from this be demonstrated, that an iron-axle, of a 
single inchin diameter, would sustain 57,344 lb., be- 
iiig upwards of 25 tons on each end, and as there 
are two axles on. each railway-waggon, they would 
sustain in like proportion. In this caiculatioh, the 
reduction of the strengthi by reducing the square to 
a circle, is taken into the account, 
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Oa railways, therefore, where no jolting to any 
excess can take place, the axles, with erery regard 
to safety, naay be reduced to one inch (and less) in 
thickness, which, in general, may have an effect to 
double or triple the power of the wheels; or, in other 
words, enable the horse to draw twice or thrice the 
lading with equal ease, without augmenting the size 
of the wheels. The lower these are, the less liable 
are they to deviate from the direct track, and less 
liable to get out of shape. 


VI. Of the construction of Waggon Bailway 
Wheels. 

The wheels at present in use are generally 27 
inches high; some few, indeed, are as low as 18 
inches, and some SO. They are formed wholly of 
cast-iron, and weigh from ! cwt. to !-}■ cwt. each, I 
mean those of 27 inches. Fom- of these go to a 
waggon, and, with their ponderous axles, weigh from 
7 to 8 cwt., which, together with the body of 
the waggon, makes the vehicle seldom less than 14 
cwt., while the lading is only from 26 cwt. to 32 
cwt. ; so that the waggon itself forms about a third 
part of the whole draught. The expence, or cost, 
is from L. 10 to L. 1 1 each. 

For waggons on a railway that are calculated to 
carry such a burden, wheels and axles of that weight 
aife not required. They might be constructed suffi- 
ciently strong at less than half of the weight, and, 
including the body, at little more than half of the 
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price. Tile wheels might be made of wood (still 27 
■ inches high), whilst that part of them which comes 
in contact with the rail, might be shod with iron, 
and which could be renewed from time to time as 
required, without renewing the rest of the wheel. 
These would never snap, and would not be much 
liable to wear. Cast-iron wheels are very liable to 
snapping, and when any part of them wears down, 
or out of shape, the whole must be thrown aside. 


VII. Of the Form of the Waggon, 

In the present form of the coal-Avaggon, Fig. 11. 
Plate II., the whole lading operates like a wedge, 
with all its force, in bursting the sides of the wag- 
gon asunder, and is still more ruinous in the act of 
taking in, and of giving out, the coals, as these, in 
both cases, from the acquired velocity, rub and tear 
the deals to pieces. This has led to an expensive 
mode of lining them with plate-iron, which adds al- 
so to the weight, and increases the burden in the 
same proportion. 

The form should rather be reversed,— -making them 
broader at bottom than at top, as in Fig. 12, It 
is not necessary that the difference should be gteat. 
A single inch would be sufficient. The waggojis, 
relieved of the constant pressure on their sides, 
Would last double the time, without the expensive 
apparatus of iron stay-props, so copiously required 
in the present form. Thus, both in weight and jn 
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price, there would be a great saving, whilst the wag- 
gon itself would be more durable. ' 

VIII. Of the Size of the Waggon. 

It was a great improvement at first the dividing 
of the 48 cwt. waggon into two of 24 cwt. each, and 
still further, when 4|- tons were found to be within 
the power of a horse to draw, to divide them into 
three waggons instead of two. Now that there 
seems to be a probability that double that lading 
or more is practicable, some people are of opinion, 
that the fewer waggons the whole is put into, the 
better, as concentrating the loading into less space on 
the railway. There is not much force in that rea- 
soning, although it may be admitted to a ccrtain*ex- 
tent. But the benefits to be derived from having 
the lading distributed in many waggons, rather than 
in few, are so many, that the system already intro- 
duced, of having as many waggons for as many tons, 
ought to be adhered to ; for the lighter the lading 
is, the less pressure on the rails, the less shaking, 
and, in consequence, the less wearing, both of rail 
and waggon ; and these advantages, together with 
the more smoothly gliding cdong of the whole train, 
should determine the question. But more than all 
these considerations, — the less weighty the lading i^< 
the smaller may be the axles, which alone cortW* 
an advantage so very important as ought to sei*^d^ 
every objection that can be offered. At same time, 
it is capable of demonstration, that a horse can draw 
the whole lading, when laid on six or ton waggons. 
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with the same ease as if it were all laid upon one 
.and these ^ix, or ten, waggons can be made for the 
same expence as the one, and not be heavier in all, 
than the single one alone. 

IX. Of the general Level of a Railway. 

The railways hitherto made, have been constructed 
either on a dead level, or on a uniform descent, to a 
certain point. This, in general, has been attended 
with a great expence, in cutting through rising 
grounds in some places, and filling up hollows in 
others ; and, after all, the object, when attained, is 
to a certain extent, detrimental. For the horse in 
the draught, so far from deriving a continued advan- 
tage from it ; on the contrary, in a long pull, the un- 
varied mode of draught, to which he is confined, be- 
comes to him extremely irksome; and nothing but 
the shortness of the way, in any hitherto mode, makes 
it bearable. It is not from being level that the ex- 
cellency of a railway is constituted; it is from the 
smoothness of the rail, along which the waggon 
glides. It is this that distinguishes, so very highly, 
the railway above the ordinary gravelled road, or 
. laid causeway. These, in many instances, are quite 
level; but in none of them, nor in no part of them, 
is there such a fecility afforded to the draught; nS 
in the railway ; for, in no other road yet known; is 
there such a degree of smoothness as the railway pos- 
sesses. v', 

Xpw, as it appears, from what -is staiai in a pre-; 
ceding section of the power of. a horse in drawii^. 
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that he can occasionally exert a much greater force 
than in his ordinary pace; and, far figom being, 
the worse for going occasionally uphiU and down- 
hill on moderate ascents and descents, he, on the 
contrary, feels a relief from the change ; railways, 
therefore, as well as common roads, would not be 
the worse, but rather the better, that they were 
varied a little uphill and downhill, in their course 
from time to time ; such as to the extent of 1 foot 
in 30 or 40. I do not say that we should go an inch 
out of the way to obtain this ; but neither should 
we go a single inch out of the way to avoid it, provid- 
ed that the distance so to be travelled is modefate, or 
not exceeding, it may be, a hundred yards or two at 
a time, and not occurring above«twice or thrice in a 
mile. In a more moderate acclivity, of 1 foot in 70 
or 80, the horse would not be oppressed, were the 
length of such to be a mile at a time, or more ; it 
being always understood, that the horse is to be 
loaded in moderation, not to the utmost pitch he 
can move on a level ; in which case he could not as- 
cend a single foot uphill. 

X. Whether railway waggons can he constructed , , 
so as to be adapted to go occasionally on ordi- 
nary roads, or on the streets of a Town 1 

This does not seem to admit of much discussion. 
In die form, and in the mode, in which railway 
wheels are m^de, they are little feted to encounter 
the roughness of an ordinary gravelled road; or the 
harsh niiyielding surface of a street-eattseway. Who- 
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ever will cast tlieir eyes along the surface of either 
•of these 'tmys, will see so many inequalities in them, 
some rising above the level, and some sinking below 
it, that they must be convinced, that, even in those 
places where they are in the best order, a railway- 
wheel, if drawn along them, would be very liable to 
be either broken altogether, w-here made of cast-iron, 
or shaken out of shape, where made of wood. ' Even 
were the wheels to be made so strong as to with- 
stand the rough usage, still the horse, in the draught, 
would be unable to accomplish more with them than 
in an ordinary cart. The advantage derived from 
the railway is owing to the peculiar construction (fit- 
ted to each other) of the rail and the wheels : a rough 
road is incompatible to these. 

XI. Whether Bailways can be rtiade to suit ordi- 
nary Carts, and other Carriages ? 

Xever till ordinary carts adopt the wheels peculiar 
to the railway, and which, again, are not adapted to 
an ordinary road. 

XII, JVliether, on ordinary Boads, and Streets of 
a Town, there might not be made a Track suit- 
able hath to Bailway-waggms and ordinary 
Carts, and other Carriages'^ 

This is certainly practicable to a great d<^«^ so 
as to be equal, or nearly so, to dxo flanged 
or where a convex-rimmed wheel roUs: along a flat 
rail, and smooth surface; The thing is already ac- 
complished, to a certain extent, uponoheof the sides 
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of the common gravelled road, leading up from Glas- 
gow to Port-Dmidas. There, the road, in two par- . 
ticular places, was very steep, whilst lower down, it 
was nearly level ; so that a horse could draw a lading 
there, that he could not draw up the hill at all; and, of 
course, the lading below was limited to what he could 
draw up the acclivity. Mr Baird, of the Shotts Iron- 
works, suggested a kind of railway of cast-iron, that 
obviated completely the difficulty, and has enabled or- 
dinary carts now to draw, without any alteration in 
their structure, the same lading uphUl that they 
can accomplish on the plain below. The device is 
simple. It consists merely in laying plates of 
east-iron, in two regular lines, corresponding to the 
ordinary width of the wheel-track of common carts. 

The ascent being 1 in 15, requires a power to 
overcome it more than six times what is requited on 
a level, and yet a horse is frequently loaded with up- 
wards of 2 tons on it, exclusive of the cart, which 
may he's or 10 cwt. more. This fact is corrobora- 
tive of the theory laid down in the Table, page 77> 
so far as it goes. 

Hadways on this principle, might easily be con- 
structed on every street, and every road ; but more 
especially, w'ould be highly beneficial on all steep 
pulls, of which there are many in the City of Edin- 
burgh, both in the Old and New Town, as well as 
in other Towns and Roads in Scotland all over. In 
these situations, one side only (the left hand ascend- 
ing) would require to be laid. Coming r/oron-hill 
they are not wanted. It seems probable, that this 
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might be accomplished by applying Sinooth-stone- 
pavemcnt, and of course at less expence. The steep- 
est roads at present known in Scotland, from the 
Cairn-a-mount in Kincardineshire, to the old Eed- 
hrae of Soutra-hiU. in Lauderdale, might by such 
means be ascended, with less labour, by carriages, 
than is at present required on a dead level. 

XIII. Whether any Tttode of package waM facU 

litate the draught f 

It is well ascertained, that on carts mounted on 
tw'o wheels, and having the horse in the shafts, the 
lading (part of which is always made to bear upon 
the horse’s back) can b^ so arranged as either to 
promote or to retard the draught. But, on a waggon 
mounted on foiu- wheels, (and in which no part of the 
load can be made to bear on the back of the horse), 
it does not seem, from previous deduction, to be jpos- 
sible, either to promote or retard the draught, by 
any mode of packing, (though it is better for the 
waggon itself, that the lading should be arranged 
equally over the whole), and from a multitude of ex- 
periments that I have made, this turns out uniformly 
to be the fact. Whether the load was laid altogether 
to the fore part, or altogether to the hind part, or 
piled up wholly on the middle of the waggon, there 
was no perceptible difference in the quantum of 
power, required to move it along, whether on a level 
or up-hm. Nay, even in a case where the fore 
wheels were only one-half of the height of the hind 
wheels, it made no odds in the draught what end 
VOL. VI. G 
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went foremost, — whether the low or high wheels, 
W’hcther up-hill, down-hill, or on a level.* 

XIV. Whether it affects the draught, that the 

Carriage he yoked near to the Horse, or at a 

distance? 

There is this difference betwixt drawing close at 
hand, and drawing by a lengthened rope or chain at 
a distance, that, in the latter case, there is an ef- 
fort required to bring the rope or chain to the full 
stretch, before the impetus of the moving power 
reaches to the carriage to be drawn, and this effort 
requires to be continually kept up, in addition to 
the power required simply to draw the carriage. 
And tlris seems to be more in proportion as the dis- 
tance is prolonged, than tlrat distance (numerically) 
shoidd seem to require. For example, it seems to 

^ Since writing the preceding Essay, it has occurred to me, 
that if, in a train of waggons, drawn by one horse, the fore- 
most one were inoimted on two wheels only, it would be 
quite practicable to make part of the lading bear on the horse’s 
back ; to do so, would to the power of the horse:, if done to a 
moderate, extent; say i cwt. ■ This would , give an additional 
impetus to his draught, perhaps equal to all that weight itself, 
whilst tills burden would affect, or retard, his travelling to no 
greater a degree than If he were mounted by a 'slender lad of 7 
stone weight. ' Thus, if his ordinary exertion he equal, as sup- 
posed,, to 80' IE, ■this weight of 11% lb. laid' on his back, pret- 
ty far forward, mmald, without any additional exertion, (farther 
than as above noticed'), , eocrease his impetus or moving power 
to 19^ ; at least doubling his, ordinary power, allowing part 
of ,it,, as must be tlie fact, to be expended in carrj/iwg the iiiiii-- 
dred, weight tlia|.is''laid upon him. 
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require move than twenty times the eiFort to taught 
.the rope, as it is called, when it is 20 feet long, than 
when it is 1 foot only *. I speak not with full con- 
fidence on this point, as the result of my experi- 
ments was not precisely defined ; for although a rope 
at the distance of 20 feet, required a considerable 
weight to stretch it, yet at 1 foot and even 2 feet, 
the weight required to stretch was hardly percepti- 
ble ; insomuch, that, in a string or train of waggons, 
connected with each other by intermediate ropes 
or chains, 1 or 2 feet only in length, the power 
required to draw one waggon is not perceptibly less 
than the power required to draw more, than merely 
in proportion to the mmher of waggons. The 
taughting of the connecting ropes or chains seems to 
require little or no additional impulse at all. 

The results of the whole investigations on this 
subject are as under i 

1. That the power ]^f a horse in drawing, is esti- 
mated as equal to ai W^l^t of 80 lb. suspended over 
a pulley, but that he can exert himself occasionally 
to a much higher pitch, as in going up-hill in the 
many various acclivities, less or more, even to ten 
times as much, that still occur in most of the roads 
in the country, and that he is not the worse for 

• It is hardly possible to straighten a track-rope of Consi- 
derable length, nor does this seem necessaiy towards obtaining 
the Ml advantage of the horse’s power, if his force be applied 
in the direction of tho motion of the carnage . — BdUor of ihis 
Arlicle. 

Gt2 
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meeting witli such in moderation from time to timcj 
but rather the better, from the varietji that this 
produces in his mode of draught, 

2. That the obstructions arising to the draught, 
on even the most level roads, from gravel and small 
stones being interposed before the wheels, as these 
are occurring continually, are still more harassing to 
the horse. 

3. That it is in being smooth more than in being 
level, that the excellency of railways consists, and 
which enables a horse to draw so very much more 
on a railway than on a common road, 

4. That the Jom of the rail has been greatly im- 
proved, by adopting the eif^e-railin place of the flan- 
ged ox flat rail, even to doubling the effect, — a horse 
drawing 10 tons on the one as easy as 5 on the other. 

5. That substituting OTe/ZeabZe iron, instead of 
iron, offers a great additional, improvement still 
that it is also considerably cheaper, and less apt to 
get out of shape. 

6. That the size of all wheels confers equal 
power on smooth surfaces, provided their axles bear 
the same proportion to the diameter of the wheels 
respectively. 

7- That the present usual thickness of inches 
of axle to a 27-inch high wheel on a railway, is pre* 
posterously too much ; and that an axle of 1 inch 
thick, in this case, while it would give a power, com- 
pared to the other, as 27 is to 12, is itself so strong 
as would he able on a.4-wheeled waggon to bear more 
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I’nan double tlie number of tons for every hundred 
yveigbt 'witli which it ever can be loaded. 

8. That even the axle can be constructed on a 
stronger principle than at present, without encreas- 
ing its weight. 

9. That constructing wheels of tuootZ rather .than 

of cast-metal, would bean improvement with respect 
to price and dur ability, but more especially with 
respect to weight . 

10. That the form of the waggon would be im- 
proved by reversing the present mode, so far as to 
make it a small degree wider at bottom than at top ; 
and that it might thus be made lighter, cheaper, 
and also more durable. 

11. That small waggons are better adapted to rail- 
ways than larger, whilst neither the weight, nor the 
rate >of cost per ton, would be augmented from a 
greater number being required ; but more than all, 
the axles might in consequence be made smaller, a 
.circumstance of decided superiority. 

12. That the general track of a railway, as well 

as that of a common road, is not the better of being 
made a dead level throughout, but may advantage- 
ously admit, where it occurs, of a gentle rising and 
falling alternately, to the no small relief of the horse 
in the draught, and greatly to the reduction of ex- 
penee in forming the railway at the first. & 

1:3. That railway-waggons cannot well be'boh- 
stmeted to suit an ordinary gravel road, or a street 
■•causeway.: .■ ,■ ■ . . , ' ,■ ■■ 

14. Thatj ao railway adapted tq its peculiar wag- 
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goiis, can admit of cavts or carriages of any otliei- 
form to travel along it. 

15. That ordinary roads and causeways may have 
a railway of a particular construction, formed on ei- 
ther side, for ordinary carts, as already exemplified 
on the steep pull up to Port-Dimdas. 

16. That no packing of the lading on 4-wheeied 
waggons can add to the power of the draught; at 
same time it is advisable to pack the lading as equal- 
ly as possible, for the sake of the waggon itself. 

17. That yoking the horse at a considei'able dis- 
tance from the waggon, by means of a long rope or 
chain, diminishes to a certain extent the power of 
the horse in the draught ; yet, in a string or train of 
waggons, connected to each other at a distance 
by short ropes or chains, there is little or no addi- 
tional resistance from that circumstance given to the 
horse yoked at a short distance from the foremost 
waggon. 

Lastly, as a corollary of the whole, by attending 
to all these circumstances, there seems to be every 
reason to infer, that railways may be constructed, 
so as to afford such a facility of carriage, as would 
make them supersede the lesser canals altogether, 
(or such as do not go from sea to sea), not only from 
being made at vastly less expence, kept up at less 
charge, and also not liable to interraptions from sum- 
mer drought and winter frost, but from conveying 
goods (the main point in view) at less expence. 
Even, on a railway, a diligence or stage convey- 
jnce for passengers, inside or outside, may be con- 
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stracted, that may rival a canal track-boat, affording 
jis much accommodation, and making its journey 
with still gi’eater celerity. 


ESSAY BY MU GEORGE DOXJGEAS. 

The next Essay to be noticed is that of Mr 
George Douglas, mathematician in Edinburgh. 
It is here given in the form of an abstract taken 
from three Essays which he presented to the So- 
ciety. Mr Douglas obserwes, that the art of road- 
making was probably known to the Chinese as far 
hack as 3000 years, and that the partiality of this 
curious people for level roads, iiuliiced them to cut 
through mountains, arid to cross extensive valleys, 
over one of which a stupendous arch has been thrown 
of no less than 600 feet. The next nation, in point 
of antiquity, noticed as remarkable for public works, 
is the Carthaginians, and from the vestiges which 
still remain of their aqueducts, he concludes that 
this great mercantile people must have been possess- 
ed of facilities for the removal of their goods to the 
interior country. In Britain, he thinks it not im- 
probable that the aborigines may have had roads of 
an improved coustraction ; hut is of opinion, that, 
as an art, road-making was not introduced ha’e till 
after the invasion by the Romans under Julius Csesar, 
w'hose road.s or causeways were strongly built with 
stone and cement, and tended generialiy towards a 
level. Mr Douglas bhserx'es, that the introduction 
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of wooden railways probably first comineneed with 
the use of pit-coal, and thinks, from Whittaker’s, 
History of Manchester, that the inhabitants of that 
district were acquainted with its use prior to the time 
of the Koinans, as some of the boons given to the 
Abbey of Peterborough before their time, consisted 
of 60 cart-loads of wood, and 12 of pit-coal. About 
the year 1216, Heniy III. granted a charter to the 
town of Newcastle-upon-Tyne, to open mines for pit- 
coal ; and in Charles I.’s time, who began to reign in 
the year 1625, coal was in common use in London. 
About the same period, waggons were constructed 
to pass along roads made for the ptn-pose, which were 
named “ Tram or Rail roads” and since that period 
they have been in a prbgTessive state of improve- 
ment. 

Mr Douglas has studied the construction of the 
various descriptions of roads, both of timber and 
iron, but, upon the whole, is inclined to give a 
preference to stone-railways, if the tracks were pro- 
perly built, and supported through certain soft soils 
upon walls of masonr}', the stones to he 8 or 9 inches 
deep, and about 4 inches in breadth of track, with a 
rise of like dimensions on each side. These would 
become smooth, and, among other advantages, be 
free from the inconveniences of the expansion of 
iron, or the waste and decay of timber. ■ 

One of the principal objects of the Society being 
to obtain a practical method for overcoming the 
natural inequalities of a line of road, Mr Douglas 
proposes to effect this by means of a wheel fitted 
• with spokes, somewhat after the manner of a ship’s 



ESSAYS ON KAIL-EOADS. 


105 


T.'hitlass, to whieli he gives the name of a “ Revol- 
\;ing-lever.”. 

“Before entering upon a description of this ma- 
chine for raising the waggon to the higher level, 

I take a view of machines used for raising great 
weights. Those that are put in motion by the 
power of men, are for ordinary wrought by a crank. 
The perpendicular from the axis cannot conveniently * 
be more than 18 inches ; the handle by which it is 
wrought is at right angles to this ; the axis upon 
which the crank turns has a pinion upon it, sup- 
pose of 6 inches diameter ; this pinion may have 9 
teeth 1 inch thick ; let it act upon a wheel of 
6 feet, which will have 113 teeth of the same 
dimensions with that of the pinion. The power 
of the crank over the pinion is 6 to 1 ; the axis 
of the 6-feet wheel being 1 foot, the power of the^ 
wheel over the axis is 6 to 1 ; the power com- 
bined is 36 to 1, deducting A for friction, make 
to 1 ; that is, a man working with the power of 
1 cwt., acquires hy the machine the power of raising 
27 cwt. With respect to the time, the crank must 
revolve nearly 13 times to give the raising-wheel 
one revolution, which raises the weight 3 feet. It 
will not be found that the man working the crank 
can make above 12 revolutions in 1 minute, and at 
a medium not so much. Again, suppose that the 
wheel, upon whose ^s tlie rope is rolled, be increas- 
ed to 8 feet, the power of the crank to the pinion 
is 6 to 1, and of the wheel to its axis is 8 to 1 ; 
combined 48 to 1. ; one-fdiwth deducted for fric- 
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tion is 36 to 1. Here the power is greatly in- 
creased, but the wheel of 8 feet diameter, must 
have 150 teeth to be of the same dimensions with 
the pinion, and the crank must be turned nearly 

1 7 times round, to bring the wheel once round, or 
raise the weight 3 feet. Here what is gained in 
power is lost in time. 

“ To obviate this, I remove the crank, and substi- 
tute in its place a wheel, which I name a Revolving 
Lever, suppose of 6 feet in diameter, which works a 
pinion of 1 foot diameter ; this pinion turns a wheel 
of 4 feet diameter, whose axis is 1 foot diameter. 
In this arrangement the lever to its pinion is a 
power of 6 to 1 : and of the wheel to its axis is 4 to 
1 combined is 24 to 1 ; deducting ^ for friction, is 

18 to 1. With respect to the time in which the 
revolution of the lever is perfoimed, I compute thus : 
a man can continue to walk for some hours at the 
rate of 3 miles per hour, that is 15,840 feet per hoim, 
or 264 feet per minute : he can stretch his arms 
quicker than his feet, and to a greater extent. This 
I take from the observation of two men working at 
the long-saw ; they generally make 12 strokes per 
minute, and work 3 or 4 hours on a stretch, except- 
ing tlie time occupied in changing their draughts. 
But in working with the revolving-lever, he may be 
supposed, in bringing round the wdieel, to make 
3 feet at a pull ; a wheel of 6 feet diameter is 18.449 
feet in circnmfer^ce ; this he brings rotind at 61j 
pidls, but his travel is 18.449, not quite 19 feet, 
which is the 14th part of, 264 feet or a minute’s 
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travel ; and for every four revolutions of the lever- 
wheel, the 4-feet wheel will be turned once round, 
thereby raising the weight 3 feet, and in much less 
time than by the crank. Suppose the lever-wheel to 
be increased to 12 feet, the pinion 1 foot, and raising- 
wheel 4 feet ; the power of the lever-wheel to the 
pinion is as 12 to 1 ; and of the wheel to the axis 4 
to 1 ; combmed power 48 to 1 ; friction deducted, 36 
to 1. With respect to the time, a wheel of 12 feet 
diameter is 37-999 in circumference ; at a 3-feet pull 
he takes 12-1 pulls to bring it round, and for every 
four timis of the lever-w'heel the 4-feet wheel turns 
once round, raising the weight 3 feet as before, at 
every circumference of the lever-ivheel : although the 
12-feet wheel takes longer time than the 6-feet 
wheel, this is compensated hy the greater execution. 

“ To render the proposed machine as simple as I 
can devise, Ipropose introducing an inclined plane, on 
which the load may be raised in three minutes, in 
place of increasing the diameter of the Revolving- 
lever ; hy the declivity allowed to the track, the 
loaded waggon drawn hy one horse may be 3 tons. 
Ipropose to limit the machine thus: The lever 
wheel 6 feet, pinion 1 foot, and: raising wheel 4 feet, 
^ves only aresidt of 1 ton 4 cwt., the friction being 
taken oflPby the declivity allowed to the track ; but 
this weight laid upon an inclined plane of a length 
six times the height to be raised, increases the main 
power to 7 tons 4 cwt. : but here friction must be 
allowed, by which he ca,n only draw 5 tons 12 cwt. 
But the handles upon the lever-wheel are each 1 foot, 
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which makes the diameter 8 feet, and increases the 
power on the inclined plane to 9 tons 13 cijt. ; friction 
deducted, to 7 tons 4 cwt. Here, as the power greatly 
exceeds the weight, it may he done in less time, or, 
if a 2-horse waggon come forward, it can be raised ; 
but it may occur that a 4 or 6 horse waggon may 
come upon the road ; in this case a long lever is 
provided, which may be applied to the wheel ; sup- 
pose a lever of 12 feet, making the diameter 24 feet ; 
the 4-feet wheel 4 to 1, makes 96 to 1 ; 96 cwt. is 
4 tons 16 cwt., the power combined by the inclined 
plane is 28 tons 16 cwt. ; deducting 7 tons 4 cwt. 
for friction, is 21 tons 12 cwt., which may be sup- 
posed the greatest weight that can come upon it : 
but this great wmight shews the necessity of a fim 
foundation.” 

Mr Douglas farther notices as a precaution, that 
experiments made from models are apt to mislead, 
unless the principles are founded in science, and 
strictly attended to. As an instance of this, he ob- 
serves, “I have broke a cord which supported 
8 stone weight, by a single hair from the human 
head. I afterwards saw the model of such a machine 
extended to practice- at a wharf upon the Thames ; 
the weight raised, if calculated fi-ora the model, 
might have been considered to have been within 
the power of one man, or that two would have per- 
formed it with much ease; but, in this instance, a 
horse was employed, and he appeared to do the work 
with considerable difficulty.” — " But, not only has 
models led to these deceptions, even the great Ar* 
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chimedes was misled by his models, when he said, 
speaking the power of the lever, that allow him 
only a place to stand upon, he would move the 
whole globe of the earth. I have never observed that 
any philosopher has set him mrong in making sueh 
an assertion. I do not hesitate to say, that, although 
he had that station given him, that not only he, but 
he with 10,000 men to his assistance, could not 
have wrought the lever necessary to perform the 
work; and I suppose it would even have made 
Vulcan himself, and all his Cyclops, to sweat in 
forging it. Philosophers define a lever* to be an 
inflexible line. I admit the definition ; but in prac- 
tice it must be rendered so by additional matter, 
and being thus rendered inflexible, so long as it is 
manageable, it answers the same purpose in practice 
that the philosopher’s inflexible line does in theory.” 

In order that the masonry connected with this 
machine, in its most extended form, may be enabled 
to withstand the power of the revolving-lever, Mr 
Douglas proposes that the walls shoxddbe construct- 
ed by a system of dove-tailed courses, after the man- 
ner of the diagram in Plate II. Fig. 13., in which the 
whole of the stones are prepared and bound toge- 
ther in one mass. 

Along with Mr Douglas’s Essays, he has given 
Drawings to the Society of the Revolving-Lever- 
machine; but his description being sufi&ciently mi- 
nute to enable the reader to follow his deaga, it is 
not thought necessary to engrave it. It may be un- 
derstood to have much of the appearahee of a portion 
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of a ship’s windlasSj mth the hand-spokes inserted 
into it ; or more strictly, to resemble ,the capstan 
with its levers in a vertical position. 


ESSAY BY MB JOHN RUTHVEN. 

The next Essay which we notice is that of Mr 
Rethyen, patentee for an improvement on the 
Printing-Press, and for the application of the crank 
and lever, as a “ New method of procuring Mecha- 
nical Power.” 

After some preliminary observations, Mr Ruth- 
veil says, “ I shall now come to the great desideratum, 
that of surmounting elevations. There may be two 
plans supposed; either a perpendicular step, or 
an inclined plane. To attain the object in view 
by the foimer, several contrivances have been project- 
ed; but, when it is considered that the load would pro- 
bably not be less than 3 tons, — the strength of the 
machinery requisite for suspending such a weight, the 
loss of time in repeating the operation for every wag- 
gon, both in ascending and descending, and the con- 
sequent repetition of risk from accident, are, it may 
be supposed, sufficient to prevent its adoption. The 
latter, or Inclined Plane, possesses many and excel- 
lent .advantages ; for, exclusive of being much safer, 
the power can be more easily proportioned to the 
weight; the length of the inclination and elevation 
better adapted to particular eircumstanceSj and the 

ascending and descending more easily alfeined.” 

'2 
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“ Having’ been very successful with an invention 
I brought forward some years ago, where an arrange- 
znent of the crank and lever were introduced for 
procuring power, I was inclined to make various 
experiments, with this apparatus, for taking wag- 
gons up an inclined plane. These were made on 
a rail-road, formed for the purpose by Mr Cadell 
of Cockenzie, the inclined plane being 100 feet 
long, and rising 1 foot in 10. After repeated trials, 
it was ascertained, that, by a more unifoim applica^ 
tion of the power, the object would be attained. It 
was not, however, till lately, that I succeeded with 
that modification of the power, which was found of 
such a nature that letters-patent have since been 
obtained for it, as a “New method for procuring 
Mechanical Power.” Although extremely simple, 
it requires a little consideration to discover its pro- 
perties. I shall therefore endeavour to give such an 
explanation as I trust will be understood ; and this, I 
think, maybe done before entering into a description 
of the accompanying model; as a con’ect idea of the 
power will render the application more easily con- 
ceived. In Plate II. Fig. 14). EE is a wheel, of which 
A is the true centre, and B the axis, on which the 
wheel tons; G is an axle and pinion, revolved by a 
winch-handle. DD is one side of the frame inclos- 
ing the wheel. By turning the axle C, the wheel 
EE is moved round; its axle B ascends, a«d con- 
tinues doing so until it arrives at its grea^t elonga- 
tion from G, when it descends ; and thus alternately. 
It resembles a wedge round the half of the wheel : the 
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points in contact form an acute angle, witli a line 
drawn througli the centres of B and C. These angles 
are constantly forming into straight lines in succes- 
sion, and the power is produced and increases in an 
almost incalculable ratio, as the angles move into a 
perpendicular line,” — “ being a succession of forces 
all terminating in points or lines, from which calcula- 
tions can hardly be formed. From experiments that 
have been made, it is, however, computed, that one 
man will be able to take 10 tons up an elevation of 
10 feet upon an inclined plane of 25 feet in length, 
in the course of from 6 to 8 minutes. The uni- 
formity of the motion being, at the same time, kept 
up by the introduction of a second wheel with its 
apparatus, which are brought into action in the same 
manner as the first, and, while the one is descend- 
ing, the other is ascending, thus keeping the same 
power continually in action.” — “ On a general exa- 
mination of the mechanical part of this design, it 
will readily be ascertained how easily it can be mo- 
dified to any elevation required, by merely altering 
the diameter of the wheel on which the chaiir con- 
necting the waggons is coiled.” 

This Essay is accompanied by a very neat model 
of an inclined plane, with the crank and lever ma- 
chine applied to a train of loaded waggons placed 
upon it. The crank-machine attached to the model 
is placed under the road-way at the top of the in- 
clined plane ; but Mr Ruthven observes, that, by 
making an offset with the rail-road at the top, the 
machinerymay be placed on the surface of the ground. 
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For security ill ascending with the waggons, he pur- 
poses to ftmiisli each with two stay-poles. In de- 
scending, their velocity is to be regulated by a 
weight suspended on a double spiral wheel, which 
descends into a pit dug in the ground, correspond- 
ing to the length of the inclined plane. From 
this apparatus it is also proposed to gain power, 
as the weight may be doubled, or the space it 
moves through increased, according to circumstan- 
ces. The weight upon the double spiral is made 
to change its power while revolving, gradually in- 
creasing as the waggons descend the inclined plane ; 
and, in like manner, decreasing as they leave it — 
thus accommodating the power to the different de- 
grees of weight, and tending to accelerate the mo- 
tion of the waggons up-hill, and vice versa. 

Regarding the crank and lever, we have ample 
proofs of their beneficial application to the printing- 
press. But experience is still wanting to show, that 
Mr Ruthven’s machine woxdd be useful upon a rail- 
way to the extent alleged, although this may be 
worthy of further trial. 


ESSAY JAMES DICKSON. 

This Essay is from the Patentee for an engine 
applicable to various mechanical purposes, by means 
of hydrostatic pressure. Mr Dickson observes, as to 
the carriage^of goods, that railways and canals have 
YOL. TI, H 
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tlie effect of sliorteiiing tlie distance between places. 
Railways, lie conceives, should be madedevel, espe^ 
daily where the traffic is in opposite directions. The 
carriage and its load are to be lifted from one level to 
another by means of inclined planes or perpendicular 
ascents ; to effect which, he justly observes, appears 
to be tlie chief difficulty in the fonnation of an effi- 
cient railway. In choosing between these, he re- 
marlcs, “ I certainly would give the preference to 
the latter, (perpendicular ascent). In the former, 
the risk of accident is incomparably greater ; for 
were any part of the apparatus to give way when 
the loaded waggons are ascending the inclined 
plane, their recoil would he apt to carry destruc- 
tion along on the level road. The friction would 
also be more, and the expence not much dimi- 
nished. Since I conceive the perpendicular lift 
to be the least objectionable, I shall confine my- 
self to the means by which I think this may be 
best effected. As it would be tedious to go into 
all the minutise, I shall only give the general prin- 
ciples, with a short descriptive account of the ap- 
paratus. The weight may he lifted by any of. the 
impelling powers in use, viz. water, steam, animal 
power, or a wiuch-macbinc. The peculiarities of 
the situation will decide on the propriety of adopt- 
ing any of these, and which ought to have the pre- 
ference. Where water can he got in sufficient 
quantity, it certainly should he preferred ; animal 
power or steam should have the neit place; and 
wind, by being constantly employed, might raise 
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water, or condense air, to be used at pleasure: as, 
•from the irregularity of the operation of the latter, it 
might be mconvenieiit to depend entirely upon it alone. 
In the event of steam being employed, it is unneces- 
sary that the apparatus be more than a common 
boiler, sufficiently strong to bear a moderately high 
pressure, since it would be more convenient for every 
Lock to have a resident attendant. The additional 
expence in the case of steam would only be that of 
the coals. 

“ The plans for the locks may be divided into tw'o, 
one for water, condensed air or steam ; and one for 
animal power, wind, or a certain application of water. 
They may either be calculated for the principle of 
the cylinder and piston, or the rack and pinion. To 
the first may be applied water, condensed air, or 
steam; and to the second, a water-wffieel, animal 
power, wind, or even a combination of the three, or 
any two of them, to either of the plans. Let A, 
Fig. 1. Plate III. be the upper and lower levels of 
rail-road leading to and from a lock, which last is 
to be composed of four strong posts, marked B B B B, 
bound together at top and bottom, and of sufficient 
height to allow any lading to stand freely below it, 
the eai’riage is on a level with the upper rail- 
way. After the attendant has placed the carriag«: Ur 
load upon the platform C C, he tums the cock B, 
and allows water to*; run into the bottom of the 
cylinder E, which, by pressing against the bottom 
of the piston, raises dt to the top. : The platform 
being connected to the pistpH-red, will be lift- 
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ed at the samp time. It will be evident from tlie 
figure, that the horse may either be lifted or not; 
and that the posts may be extended in length, to 
suit any number of waggons to be lifted at a time. 
It will also sufficiently appear, that steam from the 
boiler may be applied in the same manner ; and fur- 
ther, that the lock-keeper, by attending to the wa- 
ter-wheel, animal or wind power, may pump up 
water, or condense air, to be applied in the same 
manner ; but more iustantaiicously effective thau 
the same power would have been, if only at work 
while the load was lifting. In the case here sup- 
posed, the average surface of the reservoir F is 
situate 5 feet above the level of the upper railway. 
A, is a weight equal to nearly 5 tons, to be lift- 
ed 20 feet, the diameter of the cylinder E being S 
feet. Thus a column of 25 feet would be pressing 
against the under side of the piston. When the 
weight is to be let down, the cock D is stopped, and 
G opened, which aperture must be placed so far 
down the pipe, that the weight of the platform, 
when descending empty, may press out the water in 

To illustrate this more fully, Mr Dickson gives 
the following description of the apparatus. “The 
pressure of a column of water will be better un- 
derstood by referring to Fig. 2., in which sup- 
pose AB a pipe of any diameter J«ld height, and 
CD, the same height, but contaiAg only a 2pth 
part of the area. If AB contain a ton of water, 
CD will thus contain 1 cwt. wiieii both are full. 
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If a piston be fitted to AB, with a weight less than 
S, ton upon’ it, the whole of the water will not be 
pressed out of AB, although CD contains only 1 
cwt. The same effect would take place if CD was of 
the same height as AB, although it only contained 
1 lb. If a piston is put into CD, it would thus be 
converted into Bramah’s press, which will lift the 
same weight, with less loss of time and less friction 
than an y other method yet known. Another great ad- 
vantage which this apparatus possesses, is the securi- 
ty of letting down the weight." By simply turning 
the cockG, you may have any degree of speed, with 
perfect safety to the operation.” ' 

It is further proposed by Sir Dickson, in his Es- 
say, to effect the purpose of a perpendicular lift, by 
the application of a train of wheels and pinions, 
with friction-rollers, &c. to be worked by a crank, 
employed in elevating the platform with its load in 
a similar frame of timber with the hydrostatic appa- 
ratus, by means of a beani of wood, or a bar of me- 
tal, attached to it, with a rack or row of teeth on one 
side, fitted to work into the wheels. Connected 
with the foot or lower end of this rack, two coun- 
terpoising weights are attached by a connecting chain 
passing over pulleys, in such a manner as to keep 
the platform and its apparatus in equiUhrium, thiis 
producing a”great relief to the’Siipg force. 

Regarding the application of the cominbii cart to 
the purposes of a railway, Mr Dickson is bf opinion, 
that, by forming a groove AA in the centre of the 
tread or rim of the wheel BB, agreeably to Fig. 3., 
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it may be adapted, in a very simple manner, either 
to the purposes of the common road or railway. 


ESSAY BY ME .JAMES WALICEE, LAUEISl'ON. 

Mr Wai,kee has made several communications 
to the Highland Society, in which he approves 
of the edge-rail, as it has been found to answer 
so extremely v/ell in practice. After a good deal 
of detail matter upon the construction of rails, 
waggons, and their wheels, and the practicability 
of accommodating the wheels of the common cart 
to railways, be describes a lock, or machine, by 
which loaded waggons may be made to surmount 
occasional elevations occurring in a tract of coun- 
try, which may thereby he thrown into a line 
of road consisting of successive level tracks. The 
frame of this machine, and the platform for the load, 
with which it is accompanied, is to he elevated by a 
wheel-and-pinion apparatus, worked by the horses 
employed in tracking the waggons upon the railway, 
which are to- be yoked in a kind of gin-machine. 
“ I am well aware,” lie says, “ that where any consi- 
derable height is to be attained, a lock is the cheapest 
method,— -wien, i|^ considered what waste of land 
must occur, and liow great a length of railway must be 
;laid, in order to ariiye at the same height, by means 
of a gradual acclivity ; and also, if it is kept in view, 
;that a very small rise will completely counteract any 



ESSAYS ON EAIL-HOADS. 


119 


horse’s power with a heavy waggon-train.” The 
4 nodel with which this communication is accompa- 
nied, being similar in principle to that alluded to in 
the following Essay, it seems unnecessary to give a 
figure of both ; and as that now to be described works 
both with an ascending and descending apparatus at 
the same time, the one assisting the other, w'e shall 
make a delineation of it. 


ESSAY DY ME JAMES WALKEE, CAEKON. 

In this Essay, Mr W alker states that he has had 
his attention turned to the subject of railways, from 
the great benefit which the Carron Company have of 
late years derived from their introduction in the 
traffic connected with their extensive works, and he 
has accordingly directed his attention to various ob- 
jects connected with this subject; but we only particu- 
larise his Lock or Machine for elevating waggons 
by a perpendicular lift. From his model, in the 
possession of the Society, a diagi’am is made ; and 
its parts may be described as follows : 

Fig, 1. Plate III. A A are the upper and lower 
levels of the railway; hbh the upright posts of the 
frame-work of the machinery; cc the upper and Ifiwer 
horizontal beams on a level with the railways ; if 
the platform, and its frame, on whichg waggon is 
placed ; cece the corresponding plaiform and 
frame, which alternates with in raising or 
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lowering the waggons, f and g are the suspending 
ropes or chains hooked to the tops of the" platform " 
fi'ames ; h k the drums or barrels, on which these 
ropes are coiled, only one of which is here seen ; ii 
the barrel on which the horse-gin rope is coiled; 
hh the horse-lever-beam connected with the up- 
right-shaft I, supporting the barrels m in, on which 
the gin-ropes are alternately coiled and uncoiled in 
the process of raising and lowering the waggons ; 
00 0 00 0 represent a section of the frame for sup- 
porting the working parts of the machine. The 
letters pjj represent the supposed natural surface 
of the ground. 

Fig. 5. A A A A the upper and lower railways ; 
ccccthe upper horizontal beams supporting the 
rails over the frame-work ; del and e e the tops of 
the frames of the waggon-platforms ; h h the two 
barrels with their ssloff, on which the suspending 
ropes of the platforms are coiled ; i i the barrel on 
the same axle fjl with a division in its middle, on 
each side of which the gin-ropes are coiled ; I the 
upright shaft, and in one of the barrels for the gin- 
ropes ; k k the lever-beam for yoking the horse ; o o 
0 0 the main upright posts supporting the machine- 
ry ; X X XX the horse-track crossing the rail-road. 

It is estimated, that, by means of this apparatus, 
fitted with a lever of 15 feet in length, and a barrel 
of 4 feet in diameter, an able horse will raise 7 tons 
about 6 feet perpendicularly in 3 minutes, and so in 
proportion for any other height. 

The mode referred to in these figures, for over- 
coming inequalities in a line of railway, being 
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of pretty general application, may, under such modi- 
fications as*the localities of the place suggest, prove 
practically useful where water cannot he obtained, 
and where the traffic may not be such as would af- 
ford the expence of steam. 


ESSAY BY ME JAMES ALLAX. 

The two Essays presented to the Society by Mr 
Allax, contain detailed accounts of his view's re- 
garding the construction and use of rail-roads. From 
the diversity of subjects w'hich present themselves, 
•he remarks, “ to wite an Essay adapted to the 
purpose of conveying commodities, under all cir- 
cumstances, from one place to another, — to facilitate 
the means of loading carnages, — and to contrive a 
plan of wheels adapted to rail-roads, which also 
might be suitable for travelling upon ordinary roads, 
would require a very great deal of ingenuity and 
trouble.” 

In describing the component parts of a railway, 
Mr Allan seems to prefer the cast-hon edge-rail, 
and suggests the introduction of a notch of a parti- 
cular kind in the end of the rails, and other ne- 
cessary modes of keeping them ia thek places. 
But on this branch of the subject 
been done, and so various are the schemes followed 
for fixing rails, that it is difficult to say what is 
new, or what is really an improvement, without 
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the test of experience. In the same manner, this 
Essay enters much into minutiae upon the best 
mode of constructing the turns and offsets, which un- 
avoidably occur on a line of road, and various kinds 
of brakes or drags are given for rendering the passage 
of waggons more safe upon inclined planes. He also 
discusses at considerable length the subject, as to 
whether waggon-wheels should he fixed to the axle, 
and made to revolve ^^dth it, or whether they should 
be made, as is more common, to turn upon tbe axle ; 
to the last, however, he gives a decided prefer- 
ence. He proposes to adapt the cart-wheel of 
the common road to the railway, by a groove 
in the rim of a broad wheel, fitted to receive an 
edge-rail, in a form similar to the diagram given* 
in Fig. 3. Plate III. To avoid friction, he suggests 
that, instead of two pairs of wheels, only one might 
be employed, with a sort of small truck-wheel acting 
only occasionally, before and behind, so as to keep 
the waggons in a state of equilibrium. 

Upou the great desideratum for surmounting the 
inequalities of a line of road, and dragging a train 
of waggons upon an inclined plane, he suggests va- 
rious modifications of a wheel-and-pinion apparatus, 
to be worked by manual labour, but, upon the 
whole, he prefers the application of the block- 
tackle, for working wliich he makes use of the horse’s 
power. AhCilpDg to the length of the inclined 
plane to be ascended, stones are to be placed in 
the line of the road at given distances for hooking 
the tackle successively, until the waggons attain 
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the summit. The writer of this Essay has been at 
'much pains, and has displayed considerable ingenui- 
ty, in treating the subject, though the practical ap- 
plication is not always very obvious. 

He seems to slide into a common error, when 
he concludes by observing, that “ to decide whe- 
ther rail-roads will prove beneficial or hurtful to 
a country, is a subject which will stand many 
arguments, there being various opinions and views 
on both sides of the question. Some say it will 
put a great many men out of emplo 3 Tnent, for 
if one man be allowed for every two horses upon 
the common road, it will only require one man and 
one horse on the railway for every six waggons, 
which may each contain a ton. Now, supposing 
60,000 draught-horses be employed in tlie carriage 
of goods throughout the country at present, there 
would only be occasion for 10,000 horses on the 
introduction of a general railway-system. If we 
farther allow each horse upon an average to con- 
sume a stone of hay and a peck of corn per day, 
the former at 8d., and the latter at lOd., this would 
be a saving to the country of about 1,140,645 bolls 
of corn, and 50,000 stones of hay per annum, or 
L. 1,348,750, which woidd maintain all the 20,000 
men that would be thrown idle, at the rate of E.48, 
8s. 9d. per man per annum. 

“ Besides the saving of so much a year as men- 
tioned above, there would be a great ieduetion in 
the price of the carriage of goods ; for if there are 
60,000 horses employed in this traffic, and the hire 
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of each horse be 8s. per day, the amount per annum 
would be about L. 600,000, supposing them only 
to be employed 250 days in the year. But were 
there only to be 10,000 horses employed, the hire 
would then be L, 100,000, which would reduce the 
price of carriage to a wonderful extent. The only 
evil, therefore, that might attend the system of rail- 
roads being generally introduced, would be the 
throwing so many men out of employment.” 


ESSAY BY MR .JOHN FRASER. 

The Essay now to be noticed is by Mr John 
Fraser, one of the Superintendants of the Wet 
Docks at Leith. After giving some historical ac- 
count of the progress of rail-roads in the south, he 
briefly mentions the principal railways of Scotland, 
and states that Sir John Hope of Pinkie’s railway, 
laid partly with cast iron and partly with malleable 
iron, and that of Edmondston, both in the neigh- 
bourhood of Edinburgh, cost from L. 800 to L. 1200 
per mile. 

He concludes his essay, by referring to a model of 
a plan for overcoming the inequalities of the road. 
The plan alluded to is simple in its construction, and 
capable of being put in practice upon a limited scale. 
It is, therefore, thought advisable to give a diagram 
of it in Fig. 6. Plate III ; of which the following is 
a brief description. A A the upper and lower rail- 
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ways ; h b part of the railway, forming a platform for 
a waggon, and also an inclined plane, connecting the 
upper and lower levels. This platform and inclrned 
plane are moveahle upon the joints cc, and so con- 
structed, that whep ./ 'Sufficiently elevated by the 
winch-machine, the w'aggon is readily transferred to 
the higher level, and vice versa ; ddh & waggon 
on the platform \ eee the suspending rope or chain 
connecting the platform with the lever J'f. The 
winch-machine gg is connected with the lever f, by 
a rope or chain employed in working the plat- 
form for the waggon ; i i the Memm of the leveiv 
is supported by the frame h kk. 


ESSxiY BY MR, JOHN WOTHERSPOOX. 

In this Essay Mr Wotheespoox treats of a me- 
thod for siuTOOunting elevations,— on the advan- 
tages of a smooth surface for the use of the draught, 
and on the construction of railway carriages. For 
surmoimting elevations, he proposes to have a 
train of machinery, consisting of wheels and pi- 
nions, which may be worked by the conductor 
of the waggons, who is to puU certain cords at- 
tached to them, and connected with the ma- 
chinery, to which also, by a different arrangement, 
he may apply the horse’s power. The machine is to 
he adapted to the common road, as well ds a rail- 
way. It does not, however,’ appear very satisfectori- 
ly, either from the model or i^fetofiption, that this 
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application of machinery would he found very ef- 
fective in practice. The ohservations regarding the 
advantages of a road with a smooth surface, and 
the construction of caniages used on railways, are 
of a general and obvious nature. Propositions for 
laying railway-tracks upon the common road, are 
conceived in this essay to be of incalculable value 
to a country, although only laid upon the occasional 
eminences which occur. On the acceleration of mo- 
tion in carriages, it is observetl, that those with four 
wheels in which the horse is not connected by trams 
or shafts, possess great advantages for the draught 
over those with two wheels. In the latter case, the 
horse is supposed to he continually in the act of bring- 
ing the carriage from a state of rest to motion, where- 
as the carriage with four wheels, to wdiieh the horse 
is yoked by traces, acquires an acceleration, which is 
said to render the draught less irksome, and much 
more easy for the horse. Mr Wotherspoon concludes 
with noticing, that the acceleration of motion, a- 
bove alluded to, and the smoothness of the surface, 
are the chief advantages attending the railway sys- 
tem. 


COMMUNICATION EKOM MU .JOHN MOORE JUM. 
of Bristol. 

In this communication, Mr Moore proposes to 
subdivide roads into tracks, to be laid with iron in 
lengths of 3 feet, measuring 18 inches in breadth. 
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and I iiidi iii tliielciiess ; the lower side or bed to 
he convex, and tlie upper surface plain, without 
any flange or guard, to admit of carriag-es pas- 
sing, without obstruction, from one set of tracks 
to another. He farther remarks, that stone might be 
used instead of iron. To enable the stones to sustain 
a considerable weight, their cross section ought not 
to be less than 18 inches square, and their length 
about 3 feet, laid in continuous lines similar to the 
tracks of an iron railway : he is of opinion, that 
stones of such dimensions, so imbedded in the road, 
that their upper sruface maybe on a level with it, will 
not be liable to be moved out of their places, by 
heavy weights passing over them ; and as carriages 
will move smoothly on their surfaces, he thinks it will 
require much traffic to form them into irregularities 
and hollow's ; but in such a case, he adds, it will 
only he requisite to turn one of the other sides of 
the stones uppermost, and so on as they are found 
to require it. 

To elevate carriages from one level to another, Mr 
Moore proposes to dig a well or pit at the top of the 
aeelivity equal to its extent ; and, by a system of 
weights, the loaded waggons are to be drawn up or let 
down in a gradual manner. If a stage or scaffold were 
erected over the pit, in height equal to one-haM of 
the ascent of the inclined plane, then he observes 
that the pit may only he excavated to one-half of the 
depth above descrihed. 

For the improvement of carriages with tivo wheels, 
he suggests, that the whole body of the carriage 
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may be suspended much lower than is eommoE/ 
while the shafts of the cart may be so attached, 
that the horse would not have the load on his back 
to support ; the wheels of the cart might then be 
of much larger diameter than is usual, by which 
means a greater load could be drawn on a carriage so 
constructed. From this description, it is presumed, 
that the large dray-cart with a bent axle is meant, 
the floor of which being suspended but a few inches 
clear of the ground, gives great facility to the load- 
ing and unloading of goods ; but it is doubted if the 
labour to the horse will thereby be lessened. 


ME JOHN Baird’s model of koad-tkacks. 

Among the models in the possession of the High- 
land Society, there is one from Mr John Baird of 
the Shotts Iron-works, consisting of two tracks of 
cast-iron, chiefly applicable to the improvement of the 
common road. In a memorandum which accompa- 
nies this model, Mr Baird states, that the tracks can 
be furnished for about L, 1, 5s. per lineal yard ; that 
they are about 1 foot in breadth and 1^ inch in 
thickness, fixed into the check of a cast-iron sleeper 
or bed, in such a manner that they will neither 
be apt to be raised perpendicularly, nor sunk below 
the praper level, nor yet allowed to slip aside ; while 

'3 
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being nearly flat, they aclmit of the wheels of a car- 
riage getting off and on the tracks at pleasme. 

A railway of this description was laid at Port- 
Dundas, near Glasgow, by hir Baird, for the Forth 
and Clyde Canal Company, in the year 1816, upon an 
acclivity rising at the rate of 1 perpendicular to about 
15 horizontal. Upon this track one horse took up 
a load of 3 tons upon a cart weighing 9 ewt., with- 
out any apparent difficulty, until he came to the top 
of the railway, and entered upon the eonmioii cairse- 
way ; and although this was good, and the line 
of draught had now become easy, yet the animal 
could proceed no farther than to the extent of the 
cast-iron tracks. It is fai*ther stated, that the car- 
ters upon this road all agree in saying that a horse 
had formerly as much difficulty in taking up 24 cwt. 
on the common causeway, as is now experienced with 
a load of 3 tons upon the railway-tracks. 

BIr Blenteith of Ciosehurn, who had long con- 
sidered this subject, convinced of the practical 
application and great utility of these cart-tracks, 
if laid upon the numerous pulls or acclivities of 
the common roads of the country, visited the 
works at Shotls, to see their application ; and con- 
sidering this system to be particularly adapted to 
many of the roads in England, where the country is 
in general so completely formed and impi'oved as to 
render any alteration of their lines of direction ex- 
tremely difficult, suggested to BIr Baird ‘the pro- 
priety of preparing a complete model of these tracks, 
for the Highland Society. A set of them was also 
TOL. VI. *” I 
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laid before some of the public bodies in the South ; 
but as yet it is not understood that their use has be-^ 
come general ; altliough, as we have seen by the ex- 
periment at Port-Dundas, where railway-tracks have 
now been in use for upwards of seven years, if laid 
upon the principal acclivities of an undulating line 
of road, they would enable a horse to take as much 
up-hill as he can draw upon a level on the common 
road. 


Notes hy Mr Stevenson, in Reference to the 
preceding Essays on. Railways. 

Tsf; I may remark, that an enlarged historical and 
descriptive account of the principal railways of the 
United Kingdom, would he a work of great utility 
in a country like Britain, depending so much upon 
its minerals, and the economical carriage of its ma- 
nufactures; especially if drawn up by one profes- 
sionally-acquainted with the subject ; who should 
state the expence, consttuction, and application ^f 
the works, together with the loads transported, an^ 
other particulars. These advantages were more 
less in the contemplation of the Directors of the 
Highland Society, when they entered upon this in- 
vestigation ; and althoi^h, from the nature of the^ 
Essays, it was not possible to realize the full extent 
of benefit, yet much information has been collected ; 
and one of the great objects of the Society will have; 
been obtained, if the public attention shall thereby 



NOTES BY MR STEVENSON. 


131 


be more particularly directed to tbe importance of 
,tlie subject. , 

2<f, 111 addition to what has been stated in the 
foregoing Essays, with regard to the origin of the 
rail-way system in this country, (which foreigners 
term the “ British Roadway,”) it may fiirther be 
noticed, that there seems to be no doubt of the 
wooden-railway or tram-road having been first known, 
in practice, in the neighbourhood of Newcastle. 
The wooden rails came afterwards to be clad or co- 
vered with plates of iron ; and this metal has ulti- 
mately become the only material used for this pur- 
pose. We have reason to believe that the first in- 
troduction of rails wholly of iron took place about 
56 years since, or between 1766 and 1768. 

I some years since visited the great Iron-works of 
Coalbrookdale, in Shropshire, where cast-iron was 
indisputably first applied to the construction of 
bridges ; and, according to the information which I 
' have been able to obtain, it was here also that rail- 
ways of that material were fisst constructed. It ap- 
pears from the books of this extensive and long-es- 
tablished company, that, between 5 and 6 tons of 
rails were cast on the 13th of November 1767, as 
an experiment, on the suggestion of Mr Reynolds, 
one of the partners. It further appears, that a Mr 
Curr, agent for the Duke of Norfolk’s collieries in 
the neighbourhood of Sheffield, had soon afterwards 
an iron railway wider grotind at hisOrace’s 
works. 

'I'hillcst Public Railway Company seems to have 

I 2 
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been instituted at Loughborough, iu the year 1789, 
under the direction of the late Mr William. J cssop. 
Here this eminent engineer introduced the Edgc- 
"■"il, the upper surface of which was of an elliptical 
fgnre, with flanges upon the wheels to guide them 
upon the tracks of the road ; fox hitherto the Plate 
or broad rail, under various forms, is understood to 
have been solely in nse. 

About ten years afterwards Mr Benjamin Outram, 
an engineer of acknowledged ingenuity and merit, 
constructed the public railway of Little Eton, in 
Derbysbiie. Here the plate-rail was adopted, with 
the flanges cast upon the rails, for the direction of the 
waggons, instead of having them npon the wheels, 
as is the case in the edge-railway. Here, also, 
the improvement of stone-props was introduced, 
instead of timber, for supporting the ends and join- 
ings of the rails. 

From this period, the plate-rail with stone-props 
seems to have become general, both in England and 
Wales; but experience, it is believed, has since 
shewn, that the edge-rail possesses many advantages 
over the plate or flat track. Malleable iron is cveiy 
day coming more and more into use for edge-rail- 
ways. It appears to have been first introduced, 
about the year 1815, at Lord Carlisle's coal-works 
on Tiuclal Fell, in Cumberland. Stone is another 
material which may be advantageously applied to 
raihvays, of which notice will afterwards be taken. 

With regard to the adaptation of the wheels of 
cemun'on carriages to rail-roads, and vice verm adapt- 
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jiig the wheels of rail- ways to the common road, we 
. may notice, that the writers of several of these Essays 
agree in recommending the forming of arutoriiotchin 
the iron-rim of the common-cart-wheel, and thus fit- 
ting it for the edge-railway, as represented in Fig. 3 . 
Plate III. Put how'ever desirable this accommoda- 
tion of circumstances might he, it does not appear, 
in any view of the subject, to he very practicable. 
The loose description of fitting suited to the axle 
and wheel of the common road, would be ill adajrted 
to the accuracy of which thc-railw^ay is susceptible, 
and which, indeed, is essential to its best etfects. It 
further appears, that this interchange is of less im- 
portance on the great scale ; for, wherever a line of 
railway is introduced, the traffic of the respective dis- 
tricts will gradually, and w-ith little inconveniency, 
he accommodated to the peculiarities of the railwaj^ 
The chief article in which this transfer of wheels or 
carriages is most likely to he important, is coal, in 
connection with the supply of a great city. For this, 
the removal of the body of the waggon with its load, 
by means of a crane, from the railway-carriage to the 
common-cart, will, perhaps, under all circumstancesj 
he found the most effective in practice. » 

Admitting the utility of an interchange 
of the carriage to and from the common road, still, 
the grca,t desideratum in the Railway-system, ihust 
doubtless lie in a convenient mode of loekag^^^^ :fo 
raising the waggons from one level to anothej', so as 
to admit, in an undulating tract of country v of the 
horse’s power being vmiformly eKcf ted npoii a level 
road. ® 
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On this branch of the subject, we refer to the va- 
rious suggestions in the foregoing Essays, some of 
which will be found more or less applicable to the 
local situation of respective districts; for it is hardly 
to be expected that any single plan will be found to 
possess a universal character. We must call to our 
aid the use of various machines, and apply to them 
the'powers of steam, water, wind, and animal labour, 
in a perpendicular lift, or upon an inclined plane, 
according to the local circumstances of the place. 

In addition to the methods already suggested, I 
may notice the introduction of a wheel, varying in dia- 
meter, to a certain extent, according to the respective 
elevations met with upon the line of road, and con- 
structed somewhat similar in its exterior to the com- 
mon mill-wheel. Between the rims of this wheel the 
waggons are made conveniently to hook, and by its 
revolution they are lifted from one level to another, 
pretty much after the manner of the operation of a 
chain-pump. In another view of this mode, a revolv- 
ing axle may be made the seat or saddle of an endless 
drain, to which the waggons are to be attached, and 
moved by machinery, as in the case of the wheel. 
These having been hooked upon the chain on the 
lower railway, as before noticed, are, by one opera- 
tion, raised and laid upon the upper railway, in a 
very simple and efficient manner. 

If, therefore, we suppose either of these machines 
erected on an inclined plane, or at a breast forming 
the connection between two, railways on different le- 
vels, we thus see additional modes of accomplishing 
this desirable object. The apparatus thus briefly 
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■described, may be worked by the power of the track- 
Jiorse, or by any of the other forces above mentioned. 
The train of waggons to be elevated, and the time 
of performing the operation, must vary according to 
the circumstances or force of the acting power em- 
ployed. It will also be obvious, that while a set of 
waggons is ascending upon one side of .the wheel, 
or endless chain, anotlier set upon the opposite side 
may be descending, as is the case in raising the coals 
from the pit at the Shotts Iron- Works, and at se- 
veral other establishments. The same thing is also 
very well exemplified in the mode of raising the 
cotton to the hands of the spinners in hir Owen’s 
Works at Lanark. 

Another method may here be noticed, for communi- 
cating with different le\’els, which was employed with 
great advantage, at one of the landing places on the 
Bell Rock, where, by means of it, blocks of stone were 
lifted out of the landing-craft, to the height of from 
3 to 7 feet according to the state of the tide. This 
apparatus is termed a Sheer-crane, in my work upon 
the Bell Rock Light-house : it is delineated in 
Figs. 1 and 2 of Plate XI., and described at page 
508 of tliat work. The shcer-erane is conveniently 
applicable to a lift of about 10 feet, and may he 
worked by the man himself, who conducts the train 
of waggons, or by means of his hoise, according to 
the circumstan6»««|i€he load. Its machinery co®- 
sists of wheel #jjr4 pinion work, adapted to the weight, 
and the power employed in lifting it. 

This, as well as the foregoing plan, are modifica- 
tions of the lever applied to the varying dreum- 
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stances of the road ; and the engineer will of course 
use his own discretion in these matters. What, 
is here mainly in view, is to press this subject gene- 
rally upon the attention of practical men. Surely, 
in the present advanced state of mechanics, it can 
never prove a very serious bar in designing a line of 
rail-road, that w’c have an apparatus to provide, 
■which shall be capable of lifting a train of waggons 
seriatim, of from 5 to 8 in number, and weighing 
in cunnilo from 8 to 10 tons ; being the estimated 
■woi'king-load of an able hoi’se, upon a well laid level 
railway. With such means within our reach, it is 
much to be regretted that the construction of level 
lines of railway is so often overlooked. 

5th, I am therefore humbly of opinion, that every 
line of railway, on which goods are reciprocally car- 
ried both ■ways, should he formed upon One level, or 
laid out in a succession of level compartments, con- 
structed with suitable apparatus for conveying loaded 
carriages from one level to another, either by means 
of animal power, water, or steam. 

It is, however, a pretty generally received opinion, 
that a uniformly level road is more irksome and fa- 
tigiring to a horse, than one on which he travels up 
and down hill. When this subject -was under my 
consideration, upon another occasion, 1 consulted a 
medical friend (Dr Barclay of Edinhmgh), eminent 
for his knowledge in the scieiice, of Covvparatwc 
Anatomy, as to the correctness of this opinion ; and 
the answers to the queries which he obligingly al- 
lowed me to put, contain the following passages : 

■“ Myaccpiaintance with the muscles by no. means 
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enables me to explain how a horse should be more 
fatigued by travelling on a road uniformly level, 
than by travelling over a like space upon one that 
ci'osses heights and hollows ; but it is demonstrably 
a false idea, that muscles can alternately rest and 
come into motion in cases of this kind. The daily 
practice of ascending heights, it has been said, gives 
the animal wind, and enlarges the chest. It may 
also, vidth equal truth, be affirmed, that many horses 
lose their wind under this sort of training, and irre- 
coverably suffer from imprudent attempts to induce 
such a habit.” In short, the Doctor ascribes much to 
prejudice, “ originating with the man, continually in 
quest of variety, rather than the horse, who, consulting 
only his own ease, seems quite unconscious of Ho- 
garth’s Line of Beauty .” — {Report on the Edin- 
bu?'gh Railway.) 

6th, It may here be proper to notice, that, in the 
construction of inclined planes, works of masonry 
are not necessarily implied, any more than on the 
level road. If it be proposed to transport waggons 
with their loads in a horizontal position, up or down 
an inclined plane, this is conveniently effected by 
raising and supporting a platform upon the frame of 
a carriage mormted on wheels, on %vhieh the waggons 
are conveyed, and from which they are transferred, to 
the upper or lower railway, connected with the in- 
clined plane. This method is generally adopted for 
removing loose eaiih in excavating canals, &c. But 
nowhere have we seen it more commodiously applied, 
than in transporting coal for Mr Crawshaw's exten- 
sive Iron- Works at hlerthyr Tidvil in Wales. 
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'lih. With regard to the line of direction for a rail- 
way, it is important, for the ease of the draught, thatr 
it should be straight ; and, where a curve must una- 
voidably be introduced, the line of road shoxild be 
made a tangent to it, and be formed upon a circle of 
as large, a radius as can be conveniently procured. 
In an up-hill draught, a carriage may be represented 
as in the state of being continually lifted; so, in 
turning and winding about, even upon a level road 
•or a canal, the carriage or boat may be conceived as 
being continually brought from a state of rest to 
motion, in a manner, perhaps, not less detrimental 
to the effective power of the horse, than the up-hiH 
draught. 

It has lately been proposed by Mr Palmer *, to 
construct railways of timber or iron, with only one 
track, that the friction may he diminished, and the 
road more easily constructed in a dhect line, and 
upon one level. This single rail is to be supported 
upon upright standards of timber, metal, or walls of 
masonry, according to the localities of the district 
through which the road passes. The load is to be 
conveyed upon two wheels, placed the one before the 
other, in a receptacle or box suspended on each side 
of the rail. This mode admits of off-sets for branch- 
lines, by causing part of the rail to turn like a swing- 
bar or style-gate, with the load upon it. Having 
examined a short reach of Mr Palmer’s new railway 

* Sec Description of a Railway upon a new principle, by 
Henry H. Palmer, member of tlie Institution of Civil Engi- 
neers, p. 60. with Plates. Published by J. Taylor, High Hol- 
born, London, 1823. 
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in London, I was much pleased with it : it appears at 
once simple and ingenious. His descriptive account 
contains many useful remarks upon railways in gene- 
ral ; and he discusses certain difficulties incident to 
the use of a single rail-track, in a very distinct and 
candid manner. 

Eth, The edge-rail (imderstood to have been ori- 
^nally introduced by the late eminent Mr Jessop), 
appears to be preferable, for every purpose, to the 
plate-rail ; because, from the superior mode of ap- 
plying the strength of the edge-rail, less weight 
of metal is required for its construction ; while it 
is less liable to be impeded with dust or other ad- 
ventitious matters; although the waggon-wheels are 
more subject to wear irregularly. With a view to 
obviate friction on the plate-rail, (still in pretty 
general use in Wales,) wheels with rims from an 
inch to half an inch in breadth have been employed ; 
but these narrow-rimmed wheels are found to gut- 
ter and destroy the plate-rails. While, therefore, 
the edge-rail is apt to injure the broad-rimmed 
wheels, the rails are liable to be damaged by the nar- 
row wheels ; this last appears to be the greater evil of 
the two, -both as to the ultimate expence, and the 
increased difficulty of the draught. Railway-tracks 
should in no case be laid at less ti|||n 4 feet apart ! 
being no more space, than is required for the path 
of a horse, to travel bn with freedom, and without 
injury to the prqps of the rails on each side. 

Mh, Regarding tlie description of materials to 
be used in the formation of railways, I have no 
hesitation in giviirg a decided preference to mal- 
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leable iron, formed into bars of from 12 to 20 
feet in length, with flat sides and parallel edges ; or 
in the simple state in which they commonly come 
from the rolling-mills of the manufaetni-er. The 
bars should be made of a depth and thickness suited 
to the weight to be carried, and to the numerous 
casualties of the road. An additional prop or two 
to the fathom of railway, will give more stability 
to the track than adding a little more breadth or 
depth of metal between the props, as is common in 
forming rails of cast-iron. The rails should be fixed 
into chairs or guides of iron, supported upon props of 
stone or cast-iron, placed at distances in no case ex- 
ceeding three feet. The bars or rails should be con- 
nected with what is technically termed a clainp-joint, 
a species of connection in which the whole strength 
of the materials is preserved, the joints being fixed 
with rivets and washers, which are less liable than 
screws to unlock' with a vibratory or tremulous mo- 
tion; regard being also had, in the formation and 
fixing of the joint, to make provision ibr the expan- 
sion of the materials. 

10/A, The usual mode of laying railways, is to 
place the upper surfaces of the rails only a very little 
above the level of the horse-track. The consequence 
is, that the ere^ng or stuffing on each side is con- 
tinually coining in contact with the wheels, to the 
great disadvantage of the draught. As these earthy 
mattei's cannot he supposed to be of the smallest use 
for keeping the rails in their places, it is much bet- 
ter to lay the rails so as to he wdiolly above the level 
of the horse- track. Such a construction gives addi- 
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tioiial facilities for drainage ; and may be termed a 
Skeleton-railway, from the whole structure being ex- 
posed to view. This description of railway has been 
applied to practice with much advantage in several 
situations, particularly at Lord Elgin’s extensive coal 
aird lime works in Fifeshire. 

11^//, B-ailway waggons in Scotland ai'e now ge- 
nerally used of a much smaller capacity than for- 
merly ; when three tons and upwards were conveyed 
upon four wheels. These heavy waggons shook the 
whole fabric of the road, and occasioned the rails to 
be made heavier, and the road, upon the whole, to 
be constructed at a much greater expence than seems 
necessary. The nse of waggons of one ton load, or 
thereby, makes every thing work with far more ad- 
vantage ; vre may instance the ease with which a 
waggon of this size is got upon the railway, when it 
accidentally gets off the track. Somewhat mqre 
friction is no doubt induced by the increased num- 
ber of wheels, and some iuconveniency is experienced 
from the greater length of the w'aggon-train. But 
these are much more than counterbalanced by the 
smaller axle which may be employed, and the gene- 
ral economy of the traffic. The body of the wag- 
gon may be advantageously made of plate-iron, oak- 
timber, or other hard wood. The waggons ought to 
stand rather low, and be of a broad construction ; 
by this means they are more steady upon the road, 
especially in stormy weather. 

Various opinions exist with r^ard to the 
size ofyJWgfon-wheels, and their action. A wheel 
ef from 15 to 18 inches in diameter is conve- 
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nient for the purposes of loading and unloading; 
and is advantageous for the yoke or line of draught 
with the ordinary height of the horse’s shoulder. 
These become the chief points of consideration ; the 
diameter of the wheel being of less importance upon 
the smooth surface of a railway, where obstacles like 
those on the common road are not to be met with. 
The track of the rims of the wheel for edge-rails 
should be made square or flat upon the tread, with 
a crest or flange upon the exterior side of it. 

In regard to the action or motion of the wheel 
upon the axle, the more general way is to have the 
wheel to move upon it. Some, however; prefer fix- 
ing the wheel upon the axle, as in the ease of 
the Iri^ car ; while others, as at the slate-quarries 
of Penryn, have both the wheels and axles fitted for 
rotatory motion. To detennine, from actual experi- 
ment upon the great scale, the preferable mode, would 
resolve an interesting problem in mechanics. It must, 
however, be kept in view, that the mere load to be 
supported upon a waggon of one or more tons bur- 
den, is not all that is to be provided for. The axle 
must be strengthened in all its parts, according to 
the nature of the traffic, and the unavoidable acci- 
dents of the road. 

13th, The time is, perhaps, hot very distant, when 
we shall see railways more frequently connected with 
the common road, as is already the case in some of 
the districts of Wales, — a system particularly adapt- 
ed to the traffic between large towns. In some of 
the preceding Essays, notice is taken of; stone-rail- 
ways. Such a railway nms several miles along, or 
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is laid in conjunction with, a public road in Aber- 
deenshire. In the town of Nottingham, pieces of 
'sandstone railways occur in narrow lanes and pas- 
sages ; and throughout the city of Milan, the nar- 
row streets are said to be laid with tracks of marble. 
But both as described in theory and employed in 
practice, the stone railway is composed of blocks of 
several feet in length. From the difficulty of pro- 
curing these long stones, and of keeping them in 
their places, the road is rendered expensive, and is 
apt to become very incommodious upon the smallest 
shifting or distortion of the blocks. I have, there- 
fore, had several experiments made with tracks of 
aisler or dressed causeway-stones nearly of common 
dimensions, though of a somewhat particular con- 
struction, which have been found to answer every 
purpose. 

From the interest which the Highland So- 
ciety has always taken in improvements of a broad 
or general tendency, it may here be proper more par- 
ticularly to notice a design, prepared some years since, 
figr the main street of Linlithgow, (forming part of 
the great road leading from Edinburgh to Stirling- 
shire), which is to he constructed at the joint cxpence 
of the Magistrates of the borough and the Road Trus- 
tees of the county. By this plan, as will be seen 
from Figs. 1. and 2. Plate IV., I proposed to divide 
this street into two causewayed railways, by the 
tracks marked aaaaaaa a, with compairtments 
either of ruble-causeway, or smaE broken stones, be- 
tween aird on each*8ide of them. 

This system is applicable to all situations, upon 
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a greater or less scale, accortling to the width of the 
road and the extent of the thoroughfare. These 
tracks are capable of supporting the weight of any 
caniagCj and maybe laid with granite or any of the 
varieties of whiiistoiic, (the greenstone of mineralo- 
gists), or even with particular kinds of sandstone. 
A foundation for these stones being properly pre- 
pared, they are laid or built the reverse way of the 
common causeway, as shewni at a a a a Fig. 2. 
They measure, say 12 or 14 inches in depth, 18 in- 
ches in breadth at the base, 12 inches at the top, 
and are about 8 inches in thickness, or in the length- 
way of the track, having in that direction their two 
sides dressed perpendicular or flat, so as to make com- 
pact or well jointed rows, as shewn in Fig. 1, On 
the top-side, the stones are also to be dressed and laid 
level for the wheel; it being intended that carriages 
should enter easily on and off* the tracks. In this 
manner the stone-railway will form a durable road, 
possessing in a great measure, the advantages of the 
best aisler causeway and common road at a compa- 
ratively small expence ; each pair of tracks in such si- 
tuation as Edinburgh, being estimated only at 6s. 
per lineal yard. Between and upon each side of the 
stone-rails, as before noticed, ruble-causeway may 
be laid, as shewn aXhhhh hh. Fig. 1. or small 
broken stones, technically termed road-metal, as 
shewn at c c c c c e, in Fig. 2. 

15th It would be too much for engineers to lay 
claim to the whole merit of the present good state of 
our public roads, as the trustees now eveiy where 
possess in a high degree the taste for such improve- 
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Bieiits. For a pretty long period, the roads have had 
a firm and proper bottoming, but we have only of late 
’enjoyed the pleasures of the smooth smface ; and 
these in conjunction, (for they must go hand in 
hand,) seem to produce what may justly be termed 
the perfection of road-making. 

Yet it is not a little surjnising to observe by how 
slow degrees even the most useful improvements are 
brought about. As a proof of this, it may be men- 
tioned that, as far-back as the year 1811, 1 had oc- 
casion to suggest the use oi small metal in a speci- 
fication for a piece of road in Kincardineshire ; 
and in 1818, for another road in the county of Edin- 
burgh ; but even then the public mind was not pre- 
pared for it, and the plan was considered by much 
too expensive. It fortunately happened, however, 
that Lord Melville, iu travelling tkrough Somerset- 
shire, saw the beneficial advantages of this system 
exemplified upon various roads in that district, under 
the direction of Mr Macadam ; and it is perhaps not 
very generally known, that it W'as under his Lord- 
ship’s influence that this system came to be intro- 
duced, in so short a period. So remarkably has the 
taste for smooth roads increased of late, that some 
of (the principal streets of Loudon, are now laid 
with small stones, in Mr Macadam’s manner, in- 
stead of the irsual paved causeway. 

loth. One of the many advantages of a smooth 
caiiiage-way in a city, is the comparative state of 
quiet which accompanies it ; an object so paramount 
with the Dufch, that they seldom use wheels to their 

YOL. TI. K 
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carriages in the streets of Amsterdam and Rotter- 
dam. Upon noticing this singular custom to an 
eminent merchant of the former place, especially with 
regard to their hackney coach^skdges, he observed, 
among other things, that the noisy streets of Eng- 
land were quite intolerable to a Hollander. 

In regard to laying the streets of a populous 
town with small stones, both the dust of summer, 
and the dirt of winter, it must be admitted, will 
prove great objections. As the means, therefore, of 
procuring the comforts of a smooth and durable 
city-road, at a comparatively small expenee, it is 
proposed to lay stone-railways similar to those de- 
scribed under note 14th, in the principal streets of 
all populous towns, and also in such villages as 
happen to be situate upon the track of the principal 
highways throughout the kingdom. 

In the present state of the public roads, the tra- 
veller passes smoothly along, till he reaches a city or 
village, when all at once he is hurled upon a rough 
and. jolting road, distressing to himself, and annoy- 
ing to the inhabitants of the respective places. To 
remedy the evils of the present system, in this re- 
spect, the use of causeway-tracks of aisler or dressed 
stones is suggested, on which the carnage-wheels 
might glide smoothly along. In point of economy, 
the causeway-rads would he greatly preferable to 
small broken stones, as the tracks may be conceived 
to he one uniform stratum, laid at an expence much 
less than a similar depth of brciken stones. 
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EXPERIMENTS 

WITH 

SALT, 

AS A MANUKE, AND IN THE FEEDING OF 
LIVE-STOCK. 


I. Report hy Mr Andrew Robeetson, Far- 
mer at Almond 3£yrehead, near Linlitligozo ; 
transmitted through the Right Honourable Sir 
John Sinclaik, Bart 

Sect. 1 . — As a Manure. 

X deferred sending an account of ray experiments 
with Salt, till they were completed, and the result 
fully ascertained, that I might neither deceive my- 
self, nor be the means of misleading others. I have 
paid all the attention in my power to be as correct 
as possible. 

This being a very dry season vyi^rather against 
the trials ; a wet season would probably have an- 
swered better ; but the real state of this year’s expe- 
riments is as follows. 

Escperiment, No. 1. — 1st Movepber 1818. — 
Sowed SIS lb. of marine salt on 3 Ms of sandy land, 
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together with wheat, and ploughed both down. This 
is at the rate of 26 bushels per Scotch acre. The 
wheat for some weeks after brairding or appearing 
above ground, did not look so well as the rest of the 
field around it ; I think owing to the salt and the 
wheat coming into immediate contact. The crop 
was reaped on the 27th of August 1819, and pro- 
duced at the rate of about 3 firlots per acre more 
than the rest around it.' The whole field was much 
hurt by the mildew, and even where the salt was 
sown, it was not free from it, though not half so 
much injured as the rest. I think that it would have 
been better to have ploughed down the wheat, and 
harrowed in the salt, instead of sowing it with the 
wheat.* 

Experiment, No. 2. — SOlA March 1819. — Sow- 
ed 21 lb. of rock-salt, or at the rate of 40 bushels 
per acre, on I7 falls of excellent young clovej and 
rye-grass, intended for hay. In a tew days after, the 
clover in a great measure disappeared, and although 
there are some plants remaining, it is far from being 
like- the rest of the field ai'ound it. I think that 
this has been an over-dose, and that the salt ought 
to have been mixfid with earth, and used as a top 
dressing. I aw inclined to be of opinion, from this 
experiment, that salt sown at this rate, or upwards, 
may be of great use to clean foul land from weeds, 
provided the salt is smvn in time to let the war be- 
tween it and the weeds be over, so that the grain 
— 

• * It is ascertained^ that salt may be sown with oat seed, 
fills grain being covered with a husk ; but it seem that 

the seed of wheat is too tender to be mixed with salt. 
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may enter into a fertile field, and get peaceable pos- 
session. 

ExperiTuent, No. -3 . — March 1819. — Sow- 
ed 7 acres of land with oats. One end of the ridges 
was of a sandy quality ; the other half of the length 
of the ridges was more of a gravelly nature. The 
whole was half harrowed ; then 25 bushels of rock- 
salt were sown on four ridges, or 146 falls, in the 
middle of the field ; this was at the rate of 28 bush- 
els per Scotch acre. 

Expervme'nt, No. 4.— Then sowed 9 lb. addition- 
al, on two falls at the end of one of the above four 
ridges, to make it at the rate of 40 bushels per acre. 

Experiment, No. 5. — Sowed also 9 lb. on 4 falls 
at the end of another of the said four ridges, to make 
it at the rate of 34 bushels per acre. The salt was 
suiFered to remain for three or four days, that it 
might be melted. It happened to get a gentle shower 
of rain in the interval ; I then harrowed thoroughly 
the whole land that had been salted. The salt had 
an equal effect on both ends of the ridges. There 
was not any great difference between Nos. 3, 4, and 
5. At any rate, the largest quantity did not seem 
to have done any harm. The first alteration we ob- 
served was, that not one-third part of skellochs or 
wild mustard were to be found on the four salted 
ridges as on the rest contiguous. When tfee oats ap- 
peared, the salted oats were observed to be a few dap 
earlier, and more close on the ground. When cut 
down (23d August), the salted oats weqplfeore even- 
ly ripened and whiter in the colour, afid the stubbles 
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were also wMter. The produce of the four ridges 
was 29 threaves 18 sheaves, which gave 8 bolls 2, 
firlots and 2 pecks, Stirlingshire measure ; and it 
weighed 15 stone 15 lb. and 4 ounces per boll.* 

Experiment, No. 6. — ^The produce of four ridges 
that got no salt, two on each side of the salted ones, 
of the same length and breadth, was 27 threaves, and 
they yielded 6 bolls 8 firlots and 3 pecks, weighing 
15 st. 7 lb. 8 oz. per boll, which is 7 lb. 12 oz. 
lighter than Nos. 3, 4, and 5. 

Experiment, No. 7. — Isi April. — Sowed 13| 
bushels of salt on 9 ridges, or 1 acre 1 rood and 3 
falls of land, after being harrowed, and prepiared &r 
flax-seed. The salt was dissolved before the seed 
was sown. 

Experiment, No. 8.r — 8th April, — Sowed 7 bush- 
els of salt, after sowing the flax-seed, on 7 ridges, or 1 
acre and 20 falls. The end of one ridge got a double 
quantity of salt compared to the rest, and was in pro- 
portion better. There were in all 5 acres and 20 
falls sown, and, according to my own opinion, and 
that of three other experienced farmers, whose 
names are annexed, No. 7 was one-fourth, and No. 8 
one-fifth better than the rest of the ridges conti- 
guous to them. The difference could be calculated 
in no other way ; because, by watering in different 
holes, both the quantity and the quality are some- 
times altered. I should have mentioned, that half 

of the length of the ridges consisted of strong clay ; 

, ' : ' - , ' ■ ' 

^ " 

E^ckonifig 1 6 lb. to tlie stone^ as eoinixion parts 

, of .. Scotland ; the English or avoirdupois being ^ only — Eiy* 
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the other half was more loamy. The salt had aa 
^ equal effect on both descriptions of soil.* 

Mxper'menU No. 9. — ^About the 1st of May an 
S-acre field was dunged, at the rate of 40 solid yards 
per acre of moss and dung, in equal proportions, fer- 
mented properly according to Lord hleadowbank’s 
method ; and after being carefully and regularly 
spread, the whole field was ploughed, and every second 
furrow planted with potatoes. On the 8th of May 
54 bushels of salt were sown on 3 acres in the middle 
portion of the field, the we,st side of which was ra- 
ther sown the thickest. The salt lay melting for 14 
days, and then the whole field got a single tine of 
the harrows, for three successive days. The middle 
portion that got the salt always appeared greener 
than the rest of the field *, so much so, that after the 
potatoes were earthed up, that portion could easily 
be distinguished, at a mile’s distance, when standing 
in the line of the rows. The crop was taken up 
about the 20th of October. The 3 Scotch acres that 
were salted produced 131 bolls and 3 firlots, Stirling- 
shire measme ; 1| acre on the cast side, and the 
same quantity of land on the west side of the 3 salt- 
ed acres were then taken up, and yielded only 120 
bolls 2 firlots of the same measure. The balance in 
favour of the salted consequently was 1 1 bolls 1 fir- 
lot. My neighbom-s foretold that the potatoes pro- 
duced on the salted land would be as black as peat 

* It would appear that salt is always of Hsp wlpretfele seed, 
like that of flax, is of an oily quali|y.i,. 
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with the scab ; but I am happy to state, that though 
they are a little scabbed, they are not so much inju- 
red as those where no salt had been applied. As 
this was only the fifth crop since the field had got 80 
solid yards of shell-marl per Scotch acre, that may 
have occasioned the scabbiness. I do not believe, if 
lime had been applied at the same season of the year, 
that it would have had the same good effect. 

MxpeT'mcnt, ISfo. 10. — lUh May. — Sowed 9 
bushels of rock-salt on 5 ridges or 108 falls, that had 
been sown with barley and half harrowed ; they were 
then fully harrowed. This was at the rate of 13 
bushels per Scotch acre. The barley on these five 
ridges did not look so well after it came up, being 
more whitened in the colour than on the rest of the 
ridges on each side of them ; and this continued un- 
til the first or second week of July, when they re- 
covered, after getting some rain in the last week of 
June. When harvested, the produce was 8 threaves, 
yielding 6 bolls and 3 pecks of barley, weighing 18 
stones and fib. Dutch weight per boll, Stirlingshire 
measure. 

Mxperiment, No. 11. — Five ridges contiguous to 
the above, and exactly the same length and breadth, 
gave just 5 bolls and 1 peck of the very same weight, 
but deficient in quantity to the amount of 1 boll and 
2 pecks. Where the salt was applied, the bqj-ley 
was a shade whiter when cut dowm. The stubbles 
were considerably whiter, insomuch, that they could 
be distinguished at half a mile’s distancKjiwhen in 
the line of the ridges. 
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Experiment, Xo. 12. — MkJune. — Sowed 5 biisli- 
,els of salt on 9 drills, before made up for turnips. 
Dunged 7 of these drills the same as the rest of the 
field, on each side of them. The other two got no 
dung ; and one drill alongside of them got nei- 
ther dung nor salt. It can just be said, that the 
salted drills were better than the imsalted, and that 
is all. Owing to the dry season, it was surprising to 
see how little difference there was between the drills 
that got no dung, and the rest quite contiguous that 
got 40 solid yards of well fermented moss and dung, 
in equal portions. 

Escperhr^ent, Xo. 13. — MitJubj. — \’\''atered a row 
of cabbage, and another of greens, with water strongly 
impregnated with salt, but cannot say that either 
the one or other was improved by it. Indeed neither 
crop was good, owing to the dryness of the season. 

Profit and Loss on the Experiments above de- 
tailed with the Eock-Salt. 

Paid for 4 tons of rock-vsalt, as per ac- 
count, - ■- - L. 4 0 0 

Duty on do. as per permit, - 20 0 0 

Freight from Liverpool, - -440 

Tolls, and other trifling expences, 0 .3 0 

and pounding it small, so 
' as to ^0 through a small riddle, 3 0 0 


L. 30 7 0 
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%vhich is about L.2 per Scots acre. 




In regard to the expence of the salt, the 118 
bushels 4.7 lb. employed in the above experiments, 
dMy included, cost L. 21 : 2 : 6, so that owing to 
the duty there is a loss of L. 7 : 12 : 6. But as the 
salt, if free from duty, would have cost only Lr.7:4!:2, 
there would have been a clear profit, if the salt had 
been duty free, of L.6 : 5 : 10, or about 18s. per acre, 
even in this year, though so unfavourable to such 
experiments. 

TJie Declaration three intelligent Fanners, certified hy 

John Baird, Esq. a Justice. of the Peace. 

“ Gihstan, September 1819 .^ — This is to certify, 
That we, Walter Scott, farmer in Whitecross, Alex- 
ander Scott, farmer in Gibstan, and Henry Reid, 
farmer in Nicoltown, in presence of John Baird, 
Esq. of Manielmill, Justice of the Peace, in the shire 
of Stirling, having met at Almond Myrehead, and 
carefully examined the diflferent crops on land that 
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had been manured with salt in spring last, on An- 
drew Hobertson’s farm ; as likewise the crops of the 
same species on land on each side of them, which had 
not been salted : We were jointly of opinion, after 
inspecting the land on the 17th of August last, 
that there would be an addition of 2 bolls more oats 
per acre ; between one-fourth and one-fifth more lint 
or flax ; and 10 bolls Stirlingshire measure of more 
potatoes per acre, where the salt had been applied, 
than where it was not. The barley at that time did 
not seem so much discernible. 

(Signed) “ Waltee Scott, 

Alexandee Scott. 
Hexey Reid. 

John Baibd, J. P.” 

Thus I have paid all the attention in my power 
during the short time since I got possession of the 
salt, in the making of tliese experiments. But st’U 
the following particulars remain to be ascertained. 

1. What is the largest quantity that may be ap- 
plied to the different soils with advantage ? 

2. Will salt raise the usual crop of turnips if pro. 
perly managed, without the assistance of dung ? 

3 . W^'hat is the best mode of using it as a top- 
dressing for grass-lands? and, 

4. For what period of time will it produce bene- 
fit to the soil ? 

1st, With respect to the first question, I have 
sown by way of experiment from 8 to 4® 'taBliels 
per acre at one ploughing, and none of quto* 
tities seemed to he overdone. I therefore think. 
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that where the land is summer fallowed, it may he 
sown at three different ploughings, 20 bushels at each 
time. It will thus be properly melted and mixed 
with the soil before the seed be sown ; and it will 
not be found an over-dose, more especially in deep 
soils. A man, with ordinary skill, if the ridges are 
18 feet broad, can sow at the rate of 20 bushels per 
acre at two casts, or 30 at three, or 40 at four casts ; 
the former can be done in one hour and a half by 
two men. There is no way that the salt can be so 
equally applied as sowing it by the hand, and it will 
be completely incorporated with the soil, if applied 
in time to be reduced before the grain is' sown. A 
wheat Mot of riddled salt weighs 94 lb. English. 

2d, With respect to the second question, I think, 
that if 20 bushels an acre were sown early in the sea- 
son, and a few weeks after, when the salt was melted, 
it was ploughed down ; if, in the month of ^larch, 
other 20 bushels were sown and ploughed down in 
the same manner ; and if, in April, 10 bushels more 
were left to melt as long as convenient, then ploughed 
down and thoroughly mixed by harrowing, that this 
would raise the usual crop of turnips (say from 30 
to 35 tons per acre) without dung. 

3d and 4th, With respect to the third and fourth 
questions I shall not attempt to discuss them at pre- 
sent. But I should engage to auswer all these ques- 
tions more perfectly, and others that may bo pro- 
posed, if Government would give up the duty on a 
certain number of tons for making the experiments. 

I would pay the price of the salt freight, with 
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every otlier expence myself ; so that in tins respect, 
all tile ends of an experimental farm would be an- 
sw’erecl, without either trouble or expence to the 
public ; and with a greater \ariety of soil and cli- 
mate than any one farm can possess. For, in this 
case, besides my own farm, wFich consists of different 
soils, my brother has a rich low-lying farm or carse, 
about 5 miles distant from mine. 1 have likewise a 
friend who has a muirland tami 5 miles south from 
me, the half of which is strong clay. There is also 
a common, just now' divided in my neighbourhood. 
In all these different situations, I would make anv 
experiments that might he recommended to me, as 1 
wish to be a useful member of society. 

Any gentleman in this neighbourhood will give 
ray character ; and I shall give security, if required, 
that the whole salt allotvcd duty free shall be used 
for these agricultural purposes solely, under the pe- 
nalty of double the amount of the present duty. 
This proves that I am confident of the utihty of 
salt as a manure, though, perhaps, not in proportion 
to its present expence * 

If any quantity worth while is allowed, I shall 
get a machine erected to crush or bruise it with a 
horse, for it requires 10s. per ton to do it by the 
hand. 


* Since this was written the duty on Scotch Salt has been 
repealed, and that on En^^lish reduced from 1 5s. to gs. per 
bushel. — Ed. 
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Sect. 9 . — In the Feeding of Live Stocle. 

I was fully satisfied long ago respecting tbe bene- 
fit of giving salt, in moderate quantities, to horses 
and black cattle. It was a practice, about forty years 
ago, in this part of the country, to boil all the light 
or weak com with a little chaff, and to give it to the 
work-horses for their supper. My father possessed 
a small farm at that time, and put a handful of salt 
every day in the copper, and boiled it with their 
food to keep the horses clear of the hots. It also 
cleared the skin. But when a peck of salt cost more 
than a peek of meal the practice was given up. 

Some years ago I was feeding a large sow with 
potatoes, and although we gave her as many as she 
could eat, both in a raw state and boiled, she was 
making but little progress in fattening, when a 
neighbour, who was skilled in feeding stock, said, if 
1 would send the sow to him, vrith the potatoes that 
were to be given her, he would take any bet that 
he would feed her in three or four weeks as fat as I 
could wish her. Accordingly, the sow was sent, and 
I did not see her for three weeks. She was so much 
improved in that time that I hardly knew her; and 
ail that he gave her above what she got at home was 
some salt-herring brine among the potatoes. 

Last winter I was afraid that a highland cow, 
kept among the rest in the wintering close, was rot- 
ten. In spring, when put to grass, she had a flux, 
or was what we call ‘ effshoV I was advised by a 
person skilled in those matters, to give her half a 
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pound of scraped chalk, in sweet milk, to dry her 
up, and then give her a small handful of salt every 
night. She became very fond of the salt, and came 
to the place where she got it regularly every night. 
She became so tame at last, that she would lick the 
salt from my hand, and fed remarkably well. But 
for fear of her getting ill a second time, I sold her 
about a month ago, in good condition, to the but- 
cher. 

A handful of salt, mixed with two pecks of pota- 
toes, the day before using them, in a great measure 
prevents cattle from being swelled with them. This 
method will also prevent turnips from swelling the 
cattle, when the potatoes do not agree with them 

I have often washed feeding cattle with water 
strongly impregnated with salt. It prevents them 
from mangeing, and makes them content, and feed 
kindly. 

When straw is very dry in the spring months, let 
it be strongly impregnated with salt, and both horses 
and cattle will devour it greedily, after it has lain 
for some hours in that state. This plan should be 
tried with pease and bean straw, as well as with 
that fi'om corn. 

The way that I consume my chaff and small or 
weak com, is this : I have a large boiler of malle- 
able iron, that boils a morning feed for SO* cattle at 
once, and at night they get turnips. / 

Last winter | boll of pofatoes was boiled i ih water 

* QMTy, Would it do the same with fresh tdover ? 
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strongly salted, say to tlic amount of 4 or 5 ib. 
The potatoes, when boiled, were taken out from the 
boiler with a ribbed shovel, made on purpose, so as 
to leave the water in the boiler. The boiler was 
now filled half full of light corn or turnips, and then 
filled to the brim with water and chaff'. After be- 
ing once boiled, it keeps warm through the night 
for the morning feed to the cattle. In March last 
two young three-year old fillies were taken from the 
straw-yard, and put into the stables for spring work. 
In eight or ten days after they were put on this food 
they passed a number of worms, which we consider- 
ed to be the effects of tJie salted potatoes i 

The best way of salting hay, in my opinion, is, 
before cockiiigi to rake it in what are called wind- 
rows ; then you strew upon it what quantity of salt 
you choose, the hay being green and damp -to melt 
it. Then put it in cocks. It will require to stand a 
day longer in the cocks to dry, owing to the damp 
occasioned by the salt. To salt hay, in the act of 
stacking, although it is an advantage to the hay, 
yet it will not benefit its keeping, as the salt pro- 
motes damp. 

A respectable gentleman in this neighbourhood, 
who formerly lived in Canada, and still has an estate 
there, told me, that in that country they consider 
salt almost as necessary for cattle as food ; and that 
he himself has seen a score of black cattle aimind 
him waiting for it. 

Some people argue, that if cattle have been ac- 
customed to get salt regularly, they will not thrive 
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if the salt is taken from them. But if that shotiM 
he the case, why not continue it ? 

Andrew Robertson. 

Almond Myrehead, 1 
TUtli Sept, and 29th Oct. 1819. i 


Remarks on Mr Robertson’s Experiments, by 
Sir John Sinclair. 

It is impossihle to peruse the above communica- 
tion without admiring the zeal and public spirit and 
the anxiety to discover the truth, which it displays. 

It evidently appears that a very great increase in 
a crop of oats, and a still greater one in flax, have 
been obtained by the use of salt ; and that there is 
encouragement enough to repeat these experiments 
with the greatest probability of success. The plan 
of trying salt with summer fallows, sowing it at 
three different times, likewise promises to answer, 
either with wheat or barley, for in some parts of the 
kingdom they prefer barley to wheat after a fallow. 

If the plan of raising a crop of turnips xaithout 
dun^, as suggested by Mr Robertson, by the means 
of sowing salt three times, were to answer, the ad- 
vantage would be inestimable, Tbe^fS;^aee would 
be considerably the quality of the root pro- 
bably better, — and the dung now required for the 
turnip crop might be employed in ^ving fertility 
to poor soils. 

VOL. Vt. L 
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The experiinents with stock, so far as they go, 
are likewise valuable ; iu particular, the plan of salW 
ing straw, of different sorts, in spring ; and of salt- 
ing potatoes, so as to destroy worms in horses, &e., 
and to prevent or to cure other disorders to which 
stock are liable. 

On the whole, it is impossible to peruse the re- 
port without hoping that Mr Robertson may receive 
the encouragement he desires (that of having salt 
duty free), to ascertain a number of important par- 
ticulars connected with this inquiry. 

; John Sinclair, 

• Ebinbuegh, V . 

Ort. 1819. > 


APPENDIX by Mr Andrew Robertson. 

I am inclined to think, that salt will answer as a 
fermenter of earth and weeds, mixed together, so as 
to destroy the vegetative power of the weeds. The 
quantity I have tried is two yards square of earth 
and weeds, with three bushels of salt, which makes 
four solid yards, being three feet deep. It has fer- 
mented, but has not come up to blood-heat, the 
compound being very earthy: whether a lesser or 
greater quantity of salt would have brought the heat 
higher, I am not as yet able to deiepiuine ; but, at 
all events, the vegetative power of the weeds will 
be destroyed better than if the compound be made 
up with slaked lime in place of salt. 
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Tlie same quantity of moss and salt, made up in 
» tlie same way, has never yet come up to a heat. I 
imagine that the moss was wet when made up, and 
the salt melting made it fully more so. But I am 
determined to try it still farther, as it will he a most 
essential object to have this point decided. 

Since I wrote you last, the corn-land, No. 3, has 
been cross ploughed, preparatory to a green crop. 
My ploughman wishes me to believe that the four 
ridges that got the salt are more friable than the 
rest on each side of them. If salt has this effect on 
strong or stiff clay land, it will be an essential object. 

The following is a contrast betwixt the espence 
of 30 bolls of Lime-shells, Linlithgowshire measure, 
and 60 bushels of Salt, d'utyfree, with the distance 
of carriage from five to twenty miles. 

30 Bolls of lime-sheils, prime cost, say 2s. 6d. 

per boll, L.3 15 0 

Carriage of do. for 5 miles, (charged higher 
.than usual, the service not being ready, 
and waiting the turn of filling,) - S 10 0 

Slaking with water, and carting out on the 

ground, and .spreading, say - 0 8 0 

Expence for 5 miles, L. 6 13 0 

slake with earth ^1 cost inore. 

If carried other 5 miles farther, there being ' ' 

no lost time consequently, - 2 0 0 

■ Expence for 10 miles, . L. 8 13 0 

Carry forTOtd, L.8 13 0 
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Brought forward^ 

L. 

8 IS 

0 

If carried 1 5 miles^ or 5 miles farthery say 


A 

0 

0, 

Expence for 15 miles, 

L.IO 

13 

0 

If carried still 5 miles farther, making 

20 




miles, 


2 

0 

0 

Total expence '^of lime, at SO feolls 

per • 

. — 


— 

aci’e, brought SO miles distance. 

L.12 

13 

0 

Suppose 60 bushels of Sait, or ton, delivered 

at 

Glas- 

g'ow, Greenock, or Leith, at SOs. per ton, L, 


5 

0 

Bruising do., say 


0 

15 

0 

Carriage 5 miles of 1| tons, say 


0 

n 

0 

Sowing on the ground, say 


0 

2 

6 

Expence carried 5 miles. 

L, 

3 

9 

6 

Carriage other 5 miles, being 10 miles < 

dis- 




tance, "say (on account of their being 

no 




stoppage in loading) 


0 

6 

0 

Expellee 10 miles distance, 

L, 

,3 

15 

6 

Carriage for other 5 miles, to make up 

IS 




miles, ' . « ' ' 


0 

6 

0 

Expence for 15 miles distance, 

L, 

PMWM 

,4 

1 

6 

Carriage' for other 5. miles farther, 


0 

6 

0 

Expence for SO miles distance. 

L 

A 

7 

6 

Suppose it to be 'carried SO miles farther, 


1 

3 

0 


L.5 15 6 


Expence carried 40 miles, 
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According to the above statement, an acre of land, the 
distance from lime 20 miles, limed at the rate of 80 bolls 
shells per acre, will cost - L.12 IS 0 

An acre with salt, 60 bushels, ^the same dis- 
tance, - - 4 T 6 

Difference L.8 5 6 


Whether the salt will last as long on the ground 
as lime, is a point not yet ascertained. 


II. — Report of Experiments mth Rock-Salt as a 
Manure, upon the farm of Rarnyards of 
Ealgety, Parish of Turriff, and county of 
Aberdeen, occupied by Thrift Scott. 

1819, April 1. — acres one year old grass, 
sown at the rate of 16 bushels per acre ; 2 acres of 
ditto sown at 20 bushels per acre; ^th acre of ditto, 
at 30 bushels per acre; 1 acre of two year-old ley, 
at 22 bushels ; ^ acre sown grass, at 20 bushels per 
acre. The soil upon which the above proportions of 
salt were applied, is a deep rich black loam, upon a 
clay bottom, 

April 22. — 2 acres after turnip sown with bar- 
ley and grass seeds, the salt sown at the same time 
with the grass-seeds, at 15 bushels per acre ; 1 acre 
after turnip sown with oats, at 12 bushels ; |th acre 
planted with potatoes, the salt put in the drill with 
the dung, at 18 bushels per acre ; soil a thin light 
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gravel: acre six year old ley, at 20 bushels per 

acre ; strong clay soil. 

Novemher 1. — acre of wheat, at 30 bushels* 
per acre. ■ ' ' 

March 1. 1820. — acre .of ditto, 28 bushels per 
acre ; light clay soil. 

Upon all these different soils and proportions of 
salt applied, no superiority whatever in the crops 
could be observed over those which got no salt. In 
autumn 1819, the two and three year old ley was 
ploughed for oats, and that crop this year, 1820, 
has derived no advantage from the salt application,, 
neither has any of the other crops up to this time, 
(December 1820). On the morning after the salt 
was sown upon the grass-lands, there was a pretty 
hard frost, and the freltls 'were slightly covered 
with snow. Where the salt vms spxinlded, tlie grass 
was quite green, and the frost seemed to have had 
no effect. 

« Fyvie, &tk Deceonbcf 1820. — I hereby certify, 
that Thrift Scott, tenant in Barnyards of Dalgety, 
is known to me as a man of honour and, respectabi- 
lity, and I have therefore no doubt, that the several 
matters above detailed are strictly correct 

■ “ James Hay, J . P. 

And Member of the HIgMaiid Society.” 


* Mr Scott made oath to tlie truth of the facts stated In his 
report; and the exciellency of Ms' general character, was 'ferther 
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III . — Report of Ejoperiments ^itfi Salt as a 
Ilanure ; by Mr Petee Cheistian. Ad- 
di'esscd to the Seci'etary to the Society. 

Mill of Fokesx, near SxoNEHAVEKi 
6tlt November 1821. 

SiE,~Ha?iug observed in the list of premiums 
to be given by the Highland Society of Scotland in 
the present year, one offered to the person “ who shall 
make and report to the Society the best and most 
satisfactory experiments on the effects of salt as a 
manure in general,” I beg lea'^ e to acquaint you, 
for the information of the Society, that I procured 
from Liverpool a quantity of refuse-salt mixed with 
ashes, in the proportion of three parts of the former 
to one of the latter, with which the following expe- 
riments have been made by me on this farm. 


certified by the Reverend Mr hloyes of Forglen, also a Mem- 
ber of the Society; and a certificate was produced to shew 
that Mr Scott had bought the salt with which the expe- 
riments were made. There is still, however, this important 
omission, that the lands salted were not inspected by practical 
men during the growth of the crops ; nor does it appear that 
either measure or weight was used to ascertain the relative 
produce of the land subjected to the experiment, and of the rest 
of the fields,— En. 
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I . — On a field of Potatoes, planted in drills, after Oats, 
fiolhwing one year's grass, which had been laid down 
•with Barley after Turnips fully dunged and limed; the 
soil a deep sandy ham. 

The land having received the necessary plough- 
ings and harrowings, and being cleared of weeds, 60 
falls were divided into four equal plots for the sake 
of varying the application of the salt. 

Plot 1st having been drilled, salt was carefully 
scattered between the drills, at the rate of 32 bushels 
of the mixture to an acre; the potato sets were then 
planted in the intervals, and covered by splitting the 
drills. 

On plot 2d, salt, at the rate of 16 bushels of the 
mixture per acre, was sown on the surface ; after 
which the land was drilled and dunged in the inter- 
vals, at the rate of 14 tons of the best farm-yard 
dung per acre; and the potato-sets being then 
planted on the dung were covered as above. 

Plot 3d having been drilled and manured with 
farm-yard dung, laid in the intervals at the same 
rate, salt in the proportion of 16 bushels of the mix- 
ture to an acre, was carefully sown on the dung, 
and the potato sets were deposited and covered. 

Plot 4th having been drilled and dunged in the 
same manner and proportion, and the potato-sets 
planted and covered in the usual way, salt was sown 
on the surface of the covered drills, at the rate of 16 
bushels of the mixture to an acre. 

These operations were executed on the 2d of May, 
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and the rest of the field was planted the same day ; 
farm -yard dimg having been applied in the drills in 
the proportion already mentioned. 

In plot 4th, the plants appeared above ground 
about a week earlier than those of the same kind of 
potato for which dung only was used, and the stems 
maintained a visible superiority of luxuriance du- 
ring the season until they began to fade, in which 
they had a priority even greater than in springing. 
In plot 3d, the stems were later in appearing than 
those of the same potato to which dung alone was 
applied. In plot 2d, the plants were still longer in 
appearing than in the 3d ; while in plot 1st, they 
were so backward that it was for some time appre- 
hended the crop would entirely fail. At length, 
however, all the sets appeared to have sprung in all 
the divisions. In plot 1st, the stems were all along 
much stunted. Neither in the 2d nor 3d plots ilid 
they ever assume so much luxuriance as in the ad- 
joining parts of the field where salt was not applied, 
and in all these three they were completely wither- 
ed before the others had begun to decay. The four 
plots were drill-harrowed, hand-hoed, and earthed 
up along with the rest of the field. Plot 4th after- 
wards continued tolerably free fironi surface weeds. 
Plots 2d and 3d were but in a slight degree infested 
with them. But the drills in plot 1st were before 
harvest excessively over-run with grass and chick- 
weed. 

4 

On the 27th of October, the produce of 12 square 
yards of each plot was ascertained by iveight, and 
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compared with the crop produced in the same ex- 
tent of the adjoining part of the field. The result 
was as follows : 

I. — Small American Potato. 

Amsterdam 1!)» 

Plot 1st salted in the drills, - - 14| 

Plot 2(1 salted on the surface, and then drilled 

and dunged in the di’ills, - - 30i 

Where dung only was used, - - - 41 

II. — Purple Cluster. 

Plot 3d dunged and salted in the di-ills, - 35 

Plot 4tli dunged in the drills, and salted on 

the surface when finished, - - 36 

Where dung only was used, - - 42 

III. — Long white Kidney. 

Plot 1st salted in the drills, - - 11 1 

Plot 2d salted on the surface, and then dr’illed 
and dunged in the drills, - - 80 

Owing to an accident, the comparative weight 
of the last mentioned variety where dung only was 
used, cannot be exactly reported ; hut from the ap- 
pearance of the crop, it may warrantahly be stated 
that it was not inferior in weight to the other va- 
rieties for which dung alone was applied; and, there- 
fore, the superiority of the dunged land over the 
salted may be considered as great in this case as the 
others. 

With regard to the quality of the crop, it was 
observed, that while in the other parts of the field 
the potatoes were MI sized and mealy, those for 
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wHch salt was used were of unequal growth, many 
of them only of the size of marbles, and all of them 
%vaxy and comparatively unfit for the table. 

II. — On a field of' Oats sown on a winter fi'urrow {fiber 
one yeafs grass, laid down with Barley, partly (filer 
Turnips and partly (filer nahed Fallow. 


Three difierent parts of this field were subjected 
to an experiment on the 3d of Slay, just when the 
crop was fully brairded. 


1st, 

On 

a str 

ong 

clay, Jth 

of 

an ' acre ’ 

was salted. 

by sov 

ring 

from 

the 

; hand at 

the 

rate of 

20 bushels 

of the 


Ltnre 

to 

an acre; 

i-th 

of an a 

icre, at the 

rate ci 

A pfcp# 

t is 

hush 

.els^ 

and :|th 

of £ 

til acre^ ; 

at the rate 

of 10 

bu: 

sliels : 

s a . 

ridge hav 

iug, 

for tlie 

facility of 

compa 

xiso: 

3, been h 

;ft tmsalte 

jcl betv/eeii es 

Lch of these 

divisions. 

Tbi 

;s part of the 

fielt 

1 liad been fallowed 

and ft 

% 

dung; 

Sd 2 

tiid limed 

in 1818. 



2dhj, On a rich sandy loam, two ridges, to the ex- 
tent of -gtli of an acre, were salted in the same man- 
ner, at the rate of 18 bushels of the mixture to an 
acre. From a particular circumstance, these two 
ridges, though fully dunged for the turnips in 1818, 
got no lime, and it is believed bad not been limed 
for many years before. 

And, Sdly, On the same soil, where both lime and 
dung were abundantly applied in 1818, l-th of an 
acre was salted, at the rate of 14 bushels of the mix- 
ture per acre. 

The different salted plots were duly inspected 
fi om time to time, for the purpose of remarking any 
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effect that might hare been jn-oduced by the appli- 
cation, but none was perceived, except that, in the 
moraings after heavy dews, and at other times after 
showers, the ground on which the salt was sown 
seemed to have attracted inoistiue more, and to re- 
tain it longer, than the adjoining ground. Persons 
conversant in agricultural matters were occasionally 
asked (some of them being informed of the purpose 
and others not), to compare the crop on the parts 
salted with what grew beside it ; but neither from 
their opinion, from my own frequent inspections, nor 
by the observation of the person who manages my 
farm, and who entered zealously into the matter of 
the experiment, was I able to ascertain that the crop 
of oats was in any degree affected by the salt either 
in luxuriance or the time of ripening. The crop of 
the salted land was haiwested at the same time with 
what grew^ heside it, and it was ascertained on thrash- 
ing equal parts of both, that the grain of each w'as 
exactly of the same weight per boll, while in point 
of quantity, the difference, though not material, was 
in favour of the land which was not salted. 

This field had on a former occasion been much 
infested with grub, hut last season none of it ap- 
peared, and there was, therefore, no opportunity of 
ascertaining the effects of the salt in preventing its 
ravages on the oat crop. 

III . — On a field of Barley aown out ’with Clover and Rye- 
grass seeds ; the. soil a good sandy loam. 

Of a part of this field which w’-as last year com- 
pletely dunged for timiips, but had not been limed 
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for a great many years, 60 falls were measured off 
immediately after the barley, clover, and rye-grass 
seeds were sown, and the land harrowed and rolled. 
Of these, 30 falls were then salted from the handj 
in the proportion of 18 bushels of the mixture per 
acre, and 30 falls, at the rate of 12 bushels. 

In another part of the field which was fully limed 
in 1816, and dunged for turnips last year-, 40 falls 
were also, immediately after the bai-ley and seeds 
Were harrowed in and the land rolled, salted on the 
surface, at the rate of 16 bushels of the mixture to 
the acre. 

Adjoining the last plot, the land had grovm car- 
rots last year without being dunged, and of it, after 
the barley was harrowed in, 20 falls were salted at 
the rate of 20 bushels of the mixture to an acre; 
three days after which clover seeds without rye-grass 
were sown upon the salt, and the land harrowed. 
The remainder of the carrot-land, was, for the sake 
of comparison, sown with barley and clover^^seeds 
without either salt or dung. . 

The different salted plots in this field were care- 
fully inspected from time to time, in the same man- 
ner as those in the field of oats ; hut no effects were 
detected on the crop of barley beyond what were no- 
ticed in the other. Between the salted and the nh- 
salted parts there was no perceptible difference, 
either in the springing of the barley, in the subse- 
quent growth of the plants, or in the luxuriance or 
ripening of the crop, and none appeared in riie bulk 
when cut down. The season having been uncom- 
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moniy dry, tlie clover and rye-grass seeds were back- 
ward in springing over the whole field. Since har- 
vest they have, however, made good progress, and the 
plants of both are now abnndant, where salt was not 
applied ; but where it was used, there is an evident 
and material falling off ; and to judge from present 
appearances, the grass-crop on the salted land vt’ill not 
exceed two-thirds of the weight of what is promised 
on the parts not salted. Even on the carrot-land, 
which, for experiment’s sake, was deprived of the 
dunir it should this season have received for the bar- 
ley crop, the clover is the most abundant where the 
salt was not applied. 

IV. On Grass-Land. 

’ 1st, On the 14th of May, 20 falls of a piece of 
unimproved sward in a gi-ass field were measured off 
and sown with 2 bushels of the mixture. 

Cattle had not then been admitted into the field, 
and they were kept off this plot till towards the end 
of June. A few days after the application, the 
salted sward assumed a brown appearance, which, on 
close inspection, w'as ascertained to proceed from 
withered plants of grass corroded by the salt. This 
wore gradually off, and in the course of two or three 
weeks the salted plot recovered its hue, but it could 
never be discovered that it derived any benefit from 
the application. 

2c/, On the 25th of June, part of an improved 
haugh, limed in 1816, which has been four years in 
grass, and in which cattle had been pastured to that 
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date, was railed off, and half an acre of it sown with 
§ bnsliels of the mixture. 

Here the effect of the salt was the same as on 
the iinimpro\'ed sward. The grass was withered, 
and did not recover its verdure for several weeks, 
nor did it afterwards appear to derive any advantage 
from the application of the salt ; on the contrary, 
the part salted did not, during the season, overtake 
in luxuriance those parts rvithin the railing, on 
which no salt was bestowed. 

3(Z, The same day, in a field of first year’s grass, 
oire acre of what had been depastured by cattle du- 
ring the previous part of the season, was sown with 
16 bushels of the mixture; arrd |th of an acre of 
what had been cut for soiling was sown with 4 
bushels. 

Both plots were saved for srrbsequent soiling, hut 
err them the smallest visible effect was never pro- 
duced by the salt. Either from the sward being 
here more open, or the plants more vigorous than in 
the older grass fields, no corrosion and withering 
was perceived, and between the salted and unsalted 
parts no difference of subsequent growth or luxuri- 
ance could be discovered. 

V . — On afield of Drilled Turnips. .. 

For this experiment a quantity of good black 
mould, dug from a bank of travelled earth, aud ex- 
posed to the winter frosts, was, on the fth of May, 
made into a compost with salt, in the proportion of 
one bushel of the latter to one cubie yard of the for- 
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nier, and being placed under cover they were inti- 
mately incorporated by frequent turnings. 

On the 21st of June 70 falls of ground having 
been manured in the drills with excellent farm-yard 
dung, at the rate of 14 tons per acre, were sown by 
the turnip-machine vrith Norfolk globe, and then 
sown on the surface with the mixture of salt and 
ashes, in the proportion of 16 bushels to an acre. 
20 falls, dunged in the same manner, w'ere salted 
upon the dung in the drills at the same rate, the 
manure covered by sphtting the drills, and the tm- 
nips then sown. 20 falls were salted in the drills 
at the same rate, without any dung, the salt covered 
and the tinmips sown. 20 falls were manured in 
the drills with the above compost, at the rate of 16 
bushels of salt and 16 cubic yards of earth to the 
acre, the manure covered, and the turnips sown. 20 
falls were manured, with the proportion of the com- 
post spread on the surface, which being ploughed in, 
the land was drilled, and the turnips sown. 10 falls 
were salted on the surface, at the rate of l6 bushels 
of salt and ashes per acre, after which the land was 
drilled, and the turnips sown ; and, lastly, a portion 
of land was drilled and sown without either salt or 
dung. The rest of the field was manured with 
farm-yard dung, in the proportion already mention- 
ed, of 14 tons per acre. 

The turnips in the 70 falls salted on the surface, 
after being dunged and sown, were in springing much 
on a par with those in the imsalted l|||d adjoining ; 
they are equally luxuriant in tops, but inferior in 
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the size of roots ; and on weighing three falls of each 
on the Sd instant, the diflPerence was found to be ex- 
actly as 5 to 4 in favour of the crop on the unsalted 
land. 

The division salted in the drills without dung 
may be stated as having totally failed of a crop. The 
few plants which have risen in it were late of ap- 
pearing : the tops are stunted, and the roots of very 
diminutive size. 

In the other four salted plots, the crop is also ir- 
regular and deficient, being inferior to that in the 
portion sown zoitliont any manure, and not half the 
weight of what was raised xcith diing alone. Of 
these four plots the crop is the best on that which 
was salted upon the dung in the drills, and on that 
which was salted on the surface bejb7'e di'illmg ; and 
it is the worst in the two for which the compost of 
earth and salt was used. 

Such were the experiments made by me, which I 
beg you rvill communicate to the Society, 

I have the honour to be, Sir, your very obedi- 
ent humble scr\'ant, 

Pet. Chkistian. 

“ Having, by actual inspection and otherwise, ascer- 
tained the accuracy of the facts stated in the fore- 
going Report, we do hereby certify the same. 

“ Robert W. Duff. 

“ WiEEiASi Stewart, J. P, 

“ ’Ith Novemher 18S1.” 

voi.. VI. M 
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IV. — Report ofExperinients made hy Lieutenant- 
General in the Comi- 

ty of' Dmnfries, with Rock-Salt as a Manure, 
and as given to Live Stock. 

The salt laid down here, with the addition of 
10s. for poimding and sifting it by hand, cost near- 
ly L. 6, 10s. per ton. 

Wheat, 

Ko. l.—May 12.— Sowed 12 stones upon 2 Eng- 
lish statute acres, in four diiFerent parts of our 
fields in wheat, to try its efficacy in preventing mil- 
dew. No difference was observed, the whole of the 
crop being free of that disease this season. 

The following experiments were made in part of 
a field of 20 statute acres at Bridekirfc ; the soil a 
clay-loam, on a dry bottom of freestone. 

Turnips. 

No. %'—May't4t. — Sowed 12 stones upon land pre- 
pared for turnips, 10 yards mde and 240 yards long. 
It was ploughed in autumn, harrowed and ploughed 
in May after receiving the salt. Weight of the 
crop 10 tons 1 cwt. 2 qrs. 12 lb., per English acre. 
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^ 0 . 3 . — June 3. — Sowed 6 stones more upon oiie- 
jialf Oi the same ground, which was ploughed and 
harrowed again, and the turnips sown 15th June. 
Weight of the crop 10 tons 16 cwt. 8 lb. 

The salt sown in Ko. 2., was at the rate of 24|, 
and No. 3. at the rate of 48^ stones to the English 
acre. 

No. 4. — June 15. — Sow'ed 6 drills feet wide 
and 240 yards long, with 1 5 stones salt. Ci'op per 
English acre 12 tons 1 cwt. 3 qrs. 24 lb. 

No. 5. — June 15. — Sowed 6 drills as above, with 
9 stones of salt. Crop 11 tons 4 cwt. 2 qrs. 24 lb. 

In these trvo lots, the salt was sown upon the 
surface and drilled in, and the turnips sown the 
same day. 

No. 6. — Wlay 12. — Mixed SO stones of salt with 
2 i cart-loads of 8 cwt. each, of moss or peat-earth. 
The compost, which was not expected to heat, was 
twice turned and well decomposed ; and on the 22d 
July laid upon 12 drills 2^ feet wide by 240 yards 
long. Crop 12 tons 1 cwt. 3 qrs. 24 lb. per English 
acre. 

No. 7 - — May 12. — Mixed 24 cart-loads of moss, 
with 6 cart-loads of dung ; and after being heated 
and turned twice, it was laid upon 1 8 drills, the same 
as No. 6. Crop 1 2 tons 1 cwt. 3 qrs. 24 ri>. per Eng- 
lish acre. 

No. 8. — May 13. — Mixed^4 cart-loads of moss 
with 36 Winchester bushels of lime in shells- It 
was turned twice, the moss-soil decomposed and laid 
upon 18 drills, 28th July, and the turnips sown the 

M 2 
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same day. Crop 12 tons 24 lb. per English 
acre. 

No. 9 - — July 28. — Sowed 2 drills of the same 
length and breadth of turnips without manure. 
Crop 9 tons 10 cwt. 16 lb. per English acre. 

No. 10 . — July 28. — Sowed 12 drills of the same 
length and breadth, with 24 cart-loads of moss, 
which was twice turned, but did not heat. Crop 
11 tons 2 cwt. 2 qrs. 24 lb. per English acre. 

These nine experiments, from No. 2. to No. 10., 
were ail tried in the same field, in which 14 acres 
were sown, dunged with farm-yard manure, at the 
rate of 5 tons to the acre. Crop 20 tons 3 cwt. 
24 lb. per English acre. 

Experiments in a field of 10 statute acres at 
Crosshill, a light dry soil. 

No. 11 . — July 18. — Sowed 6 drills upon land 
preparing for turnips, 2] feet wide by 245 yards 
long, with 16 stones of salt. Crop 9 tons 18 cwt. 
3 qrs 4. lb. per English acre. 

No. 12 . — July 18. — Sowed 6 drills feet by 
235 yards, with 13 stones of salt. Crop 9 tons 12 
cwt, 2 qrs. 4 lb. per English acre. 

No. 13 . — July 18. — Sowed 6 drills, 2| feet by 
160 yards, with 9 stones of salt. Crop 10 tons 1 6 
cwt. 8 lb. per acre. 

No. 14!.— July 18.— Sowed 6 drills, 2| feet wide 
by 140 yards long, wfth 7 stones of salt. Crop 9 tons 
10 cwt. 19 lb. per English acre. 

No. 15 . — July 15. — Sowed 6 drills, 2’ feet wide 
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and 110 3 'ards long, with 5 stones of salt. Crop 9 
'tons 8 cwt. 2 qrs. 14 lb. per English acre. 

No. 16. — July 18. — Sowed 6 drills, 2^ 
and 90 yards long, with 4 stones salt. Crop 9 tons 
7 cwt. 3 qrs. 8 lb. per English acre. 

No. 17 . — July 18. — Sowed 6 drills, 2* feet wide 
and 90 yards long, without any manure. Crop 9 tons 
1 cwt. 2 qrs. 

Niue English statute acres of the same field, 
manured with farm-yard duug, 5 tons per acre, have 
produced at the rate of 25 tons 9 cwt. 3 qrs. 28 lb. 
per acre. 

The result of the above experiments with salt as a 
manure for turnips, which were weighed this day, 
13th November, shews that it has been attended 
with little or no benefit to the crop ; and, of course, 
it will be discontinued in futiwe. 


Flax. 

Four stones of salt, mixed with the same weight 
of linseed, produced a’ great crop ; which is attri- 
buted to the season, as other crops in the neigh- 
bourhood were equally good without salt. 


Pasture. 

Sowed a quarter of an acre of one year old ley, 
and limed the same quantity of ground with 38 
Winchester bushels of shell-lime. The salt and 
the lime seem to have greatly and equally impiwed 
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■the. pasture ; the rest of the field having got no 
top dressing of any kind. 


Live Stock. 

Foiu'teen score of sheep, fed upon turnip last 
spring, got 2 stones of hay per day, with 4 lb. of salt 
melted in water, and sprinkled upon it. W e had 
no death. The loss formerly used to be from one 
to two score. 

We give our work-horses about 2 ounces per day 
each, and feeding pigs about an ounce each. Our 
cows in winter get 2 ounces each per day in steamed 
meat. The stock of every kind appear to thrive bet- 
- ter since they got salt. 

We have been in the practice of giving salt to 
our horses and pigs before we got therock-salt ; and, 
in stacking our hay, have, for many years, sprinkled 
salt upon it, in the proportion of about a stone to 
the 100 stone of hay (24 lb.), which helps to pre- 
serve it, and makes it better relished by the stock. 
We have continued the same proportion in using 
The rock-salt. 

Garden Crops. 

Salt has been used for raising onions upon beds a 
•yard wide, at the rate of 3 ounces to the yard. The 
.ground got no other manure, but was dunged and* 
•cropped with celery the preceding year. Salt w^as 
tried upon the same bed at the rate of a quart to 
rfihe yardi Part of the same bed was tried without 
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any manure. The salt raised the best onions; 
and they were better where there was no manure 
than with soot. 

Salt has been tried with cauliflower, Brussels 
sprouts, and cabbage, also at the rate of 3 ounces to 
the square yard, without any other manure, and has 
raised good crops and clean at the roots, which 
proves its efiicacy in killing the worms. The same 
advantage was formerly obtained by using hot lime. 

The experiments on the farm were conducted by 
the overseer or bailiff, W. Halliday ; and in the 
garden by the gardener, E,. Boss. They have, in 
my opinion, been made with great care, and are 
fairly reported. 

Alex. Dieom. 

Motot-Annan, > 

13ik Nao. 1819. J 
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ESSAY 

ON THE 

THEORY OF IRRIGATION*. 


By Ml' James Lindsay, Land-Surveyor at Murdies- 
town, Lanarkshire. 


In whatever light we consider irrigatioir, it must 
appear one of the gi'eatest improvements in agricul- 
ture. If immediate gain be the object, it produces 
heavy crops of hay annually, besides rich pasture for 
cattle, iii spring and in autumn, when, from its scar- 
city, this kind of food is rendered more valuable. If 
the improvement of land in tillage be the object, it 
is a source of manure ; water being of itself suffi- 
cient to support, as well as communicate fertility, to 
those lands to which it is skilfully applied, without 
the aid of any other manure; so that the whole 
dung made from the hay-crop may be applied to 
other land in tillage. 


** It has been thought expedient to omit some passages in 
-this Essay, where the author was too diffuse: but care has 
been taken that the facts and reasoning should not be affected, 
—Ed. • ■ 
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The principles on which water operates in pro- 
ducing early vegetation and fertility, appear yet to 
be but imperfectly understood, which may have oc- 
casioned mistakes and disappointments. I have 
been told, that some of the fanners in the south of 
Scotland, considering it unprofitable, have already 
abandoned the practice. Even in England, wdiere 
water-meadows have flourished in the greatest luxu- 
riance for more than a century, the operating cause 
appears to remain one of the secrets of Nature. “ F or 
even now*,” says Mr ISIarshall, “ when the reality of 
the improvement appears to be firlly established, there 
seems to be no satisfactory theory to account for it ; 
the warmth communicated by running water to the 
grass it flows over, is the best account for it the 
most enlightened in the art can give, of the good 
effects of running water on grass land.” 

The flattering accounts which appeared in many 
publications, of the advantages derived from irriga- 
tion, induced me, a few yeai's ago, to travel over 
most of the water-meadows in the South of Scot- 
land, and also over the principal water-meadows in 
several counties in the west of England, solely for 
the purpose of ascertaining the extent of that im- 
provement, and the most approved methods of form- 
ing the meadows and applying the water. 

As universal success in irrigating land cannot be 
lool ^i^f or. till the principles on wEich it operates in 
prodlw^ such powerful effects are more generally 
understood, the intention of this essay is to endea- 
vour to show how water operates on the soil in pro- 
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clucing early vegetation and fertility ; and then to 
point out the soils to which it may be applied with 
the greatest advantage. 

The early vegetation of water-meadows being the 
most striking improvement, deserves first to be 
mentioned, as the herbage generally appears on them 
five or six weeks earlier in spring than on land in 
the same situation, and of the same quality, when 
left to the common process of nature. 

Food, moisture, and air, though indispensably 
necessary, are not sufficient of themselves to quicken 
the vegetative powers, and carry forward the growth 
of plants ; a certain degree of heat is also required. 
Some plants require less heat than others to com- 
mence vegetation. The snow-drop and some other 
early plants, appear in full blossom, when the heat 
of the earth does not much exceed 32° of Fahren- 
hdt, or the freezing point. Other plants require al- 
most the whole of the summer’s heat. Common 
saffron, in elevated situations, appears only in blos- 
som about the end of September. Grass, and young 
plants of com, seem to require a mid-day heat of 40° 
to 45° to commence vegetation ; to ripen the seed 
requires a much higher temperature. Whatever 
the degree of heat may be, it will he readily granted 
that, without a certain degree, vegetation cannot 
take place. Seeds have not been knomi to germi- 
nate, nor plants to vegetate, so low as 32" of tempera- 
ture. From these circumstances we may conclude, 
that irrigation increases, or rather maintains a higher 
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degree of temperature, in those lands to \vhicli it is 
applied dming winter. 

When the earth has received its greatest quantity 
of heat, and begins to emit it copiously in autumn, 
were any part of its surface covered with a bad con- 
ductor of heat, and allowed to remain covered 
through the following winter, the temperature un- 
der the cover woidd certainly be higher than where 
the surface was exposed to the winter’s cold. Let 
us, therefore, inquire, what effect a covering of water 
would have in preserving the heat in the earth. Ir- 
rigation is commonly begun in October or Novem- 
ber. The heat of the atmosphere at that time is 
very unequal. I shall here suppose it to be 45°. 
Whilst the atmosphere continued at that tempera- 
ture, the water and meadow would be nearly of the 
same, probably a few degrees higher, as the heat ab- 
sorbed by the earth in summer would rise by the 
earr)dng power of the water, and also by the conduct- 
ing power of the materials of which the earth was 
composed. But the motion of heat in its ascent 
would be slow, as the carrying power of the water 
would be greatly weakened by being mixed with the 
soil and vegetables. Count E.umford found, that, 
by mixing- eider-down, starch, or stewed apples, te 
with water, the motion of the heat was thereby 
greatly diminished. The changes of weather in au« 
tumn are frequently sudden : I shall suppose the heat 
of the atmosphere diminished from 45° to S3°. The 
internal heat of the earth, would continue to ascend 
and assist in keeping up the temperature of the 
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meadow and water, but it would be overpowered by 
tlie cold on the upper surface of the water, whieli 
would descend. The water would also lose part of 
its heat before it was carried on to the meadow, es- 
pecially if it was mostly rain water, collected on the 
surface of the earth. The cold of the atmosphere in 
this case would descend by the carrying power of 
the water, more quickly than the heat of tlie earth 
ascended ; consequently the surface of the meadow 
would be cooled down to 40°, but after it decreased 
to that temperature, any further reduction would 
. take place very slowly. It is well known that mat- 
ter in general expands when heated, and contracts 
when cooled ; water follows this general law of mat- 
ter, in all the degrees of heating and cooling, except 
between 32° and 40°. When the temperature falls 
below 40°, instead of contracting, it begins to 
expand, and continues to increase in bulk till it is 
frozen. In the change from fluidity to solidity, it 
increases to about one-tenth of its fonner bulk. 
Supposing the temperature of the atmosphere still 
to continue at 33°, and the water flowing over the 
meadow to be cooled down to 40°, the cold, as has 
been already observed, could not descend by the car- 
rying power of the water ; the specific gi'avity of wa- 
ter at 33°, the temperature of the water on the up- 
per surface, being less than the specific gravity of 
water at 40°, which would be the temperature of the 
surface of the meadow. But the soil which con- 
tained the roots of the grass would probably be 2° or 
3° above 40°, as the temperature of ih| earth, at a 
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tcrtain depth, would be above 30°, Yhicli I suppose 
to be near the mean annual temperature of Britain. 

Let us suppose the temperature at 80 feet un- 
der the surface remains stationary throughout the 
year at 50°, and that, in the end of summer, when 
the earth has received its gi-eatest quantity of heat, 
the surface is 70°, then if the heat of the earth di- 
minishes in a gradual ratio, at the depth of 20 feet 
the temperature would be 65\ at the depth of 40 
feet 60°, at the depth of 60 feet 55°, and at the 
depth of 80 feet 50°. Let us again sujrpose, that, 
at the end of winter, when the sm-facc of the earth 
has been for a considerable time at 32°; if it has con- 
tinued so long at this temperature as to have allow- 
ed a gradual decrease to have taken place, to the 
depth of 80 feet, where it continues at 50°, then 
the temperature of the various depths would stand 
thus : At the surface 32°, 20 feet deep 364”, 40 
feet deep 41°, 60 feet deep 45 1°, and at 80 feet deep 
50°. Agreeably to this statement, the mean tem- 
perature of this mass of matter to the depth of SO 
feet, would be at the end of summer 60°, and at the 
end of winter 41°, leaving a difference of 19°. But 
say that the surface of the earth, by irrigation, or 
a covering of any kind, has been preserved du- 
ring the winter at 40°, then the mean tempera- 
ture at the end of winter to the depth of 80 feet 
would be 45°, making a difference in all this mass 
of matter of only 4°. It deserves to be remark- 
ed, that, to increase the mean temperature of the 
earth to the depth of 80 feet, agreeably to the above 
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calculation, from 41° to 60° or 19°, requires one-lialf 
of the year, or 182| days. But when the earth ^is 
preserved 4° higher in spring, making the difference 
only 15°,-— in the same ratio, to raise the tempera- 
tiure from 45° to 60°, would require only about 144 
days, making a difference of SSJ days; which is found, 
by experience, in ordinary seasons, to be near the 
space of time that vegetation begins to appear on 
water-meadows, before it appears on land of the same 
description when left to nature, or without a cove- 
ring in winter. 

There are other circumstances attending imga- 
tion, which assist in keeping up the temperature of 
the earth. I have supposed in the above, that the 
water is brought on to the meadow at 40° of tem- 
perature, but the water of large springs (from the 
sides of mountains) which flow, before their outlet, 
so far under the surface, as not to be affected by the 
changes of temperature in the atmosphere^ in sum- 
mer or in winter, may be carried on to meadows ad- 
joining the mountains, at a degree of heat very little 
below the mean annual temperature of the latitude 
in which they are situated. Hence the beautiful 
verdure which may be observed at a great distance 
in the course of these springs tliroughout the win- 
ter. The water of deep lakes also maintains a tem- 
perature considerably higher than the sftrfaec of 
the earth in winter, and might be carried on mea- 
dows, in many situations. From the carrying pow- 
er of water, and property possessed by it of expand- 
ing when cooled under 40°, the whole body of the 
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\vater of lakes must be cooled to that degree before 
it begins to freeze. Loch JTess, in the north of Scot- 
land, from its great depth, seldom or neyer freezes, 
which shows that the mean temperature of the wai- 
ter does not fall below 40°, except in very severe 
winters. The water of deep rivers usually continues 
near this temperature, though covered with ice. Al- 
though water may be earned on meadows between 
40° and 50° of temperature in the time of frost, yet 
if the frost is severe, it will be cooled dovm to 32°, 
and the meadow covered with ice. But ice, though 
a cold covering, is better than none, as it prevents 
the heat from being carried off from the earth so 
quickly as when the surface is exposed to the open 
air. 

The colds in Britain are commonly moderate, 
when compared vrith the colds in the same latitude 
on the Continent. The large collection of w'ater 
around this Island, hy giving out part of the heat 
communicated to it in summer, assists in keeping 
up the temperatme of the atmosphere in winter. 
The greatest degree of cold I have seen recorded, 
was observed by Mr Wilson at Glasgow in 1780 ; 
in the thermometer, when laid on the snow, the mer- 
cury sunk 25° below zero. Mr Middleton men- 
tions in his Agricultural Report of Middlesex, 
that, on the 24th January 1795, it fell 6° be- 
lojv zero. Such intense colds always take place 
when the ground is covered with snow ; ice and 
snow being non-conductors of heat. The fe of 
the earth is entirely prevented by them from ri- 
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sing, to assist in keeping up the temperature of the 
atmosphere. In the above case, when the mercmy 
fell 35° below 0°, the upper surface of the snow would 
have been .57° colder than the surface of the earth ; 
and we know that the motion of heat from one body 
to another in contact, is quicker in proportion to the 
difference of their temperature. The temperature 
of the earth’s surface at that time, under the snow, 
would be 33°, so that the heat would not be carried 
off so quickly as in the mildest frost, when deprived 
of a covering. 

When any part of the earth’s surface is ex- 
posed, the current of air must carry off the heat 
quicker, in proportion to the decrease of temperature 
in the atmosphere, and increase of the velocity of 
the current of air. Hence we feel the cold more 
sensibly, as the heat is carried quicker from the hu- 
man body, when the thermometer indicates a tem- 
perature of 40°, or 45°, and the current of air is brisk, 
than when the mercury falls to 25°, and the current 
of air is scarcely felt. Hence tlie benefits of plan- 
tations, or any other kind of shelter, for promoting 
vegetation, as they prevent, or rather elevate, the 
current of air, so that the solar' rays penetrate 
more fteely into the- earth ; and from the same cause 
the heat is not so quickly carried off in cold weather, 
For we know from experience, that when pasture 
fields are left roughr in autiinin, and not pastured 
in winter, tlie vegetation of their herbage appears 
much earlier in the following spring, than when they 
are eaten bare by cattle ; and consequently, in a 
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great iiieasEre^ deprived of a covering. It lias "been 
often observed^ that a covering of snow operates on 
the soil as a kind of niaiinre, and that the land, al- 
ways produces a better crop the following season, 
than it would have yielded had it been left bare and 
exposed to the weather. There is no doubt but that 
snow contains enriching matter as well as rain wa- 
ter, which I shall have occasion to meiition. But I 
believe, ' , that the effect produced may be ' imputed 
more to shelter from the washing rains, and, the heat 
preserved in the earth, by being shut o,p from the' 
circulation, of the air in winter, which. imist tend to' 
forward vegetation in the spring, than from the fer- 
tilizing qualities of the siiow^ 

Other circumstances might be iiieiitioned attend- 
ing irrigation, some of which tend to increase,, others 
to lessen, the temperature of the meadow. But con-' 
sidering what has been advanced sufficient to ac- 
count for the early vegetation of water-meadows, I 
shall now proceed to point out how water encreases 
the, fertility of those soils to which it is applied. 

To discuss, this part of the subject in a satisfac- 
tory , manner, , the mind naturally suggests that it 
would be necessary,' first, to show what is the food of 
plants, then to .point out how water operates , in pre-‘ 
paring and supplying the ^ plants with that f 00 di\ 
But, as, it, would extend this essay too, iniieh>'^ to 
ineB,ti0n"the opinions or conjectures formed nn lMs' 
subject, all ,1' shall ,'ask for my present 
is to be allowed, ' what 'every farmer, will readily 
grant, that all ' vegetable .■and, animal 'substances, 
in a certain state of putrefaction, .contain the^ prih- 

cinalillPTedioTltffi'Af fb’A 
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The meliorating effects of water impregnated with 
fertilising substances, when used in irrigation, are 
obvious ; but as there are many answerable situations 
for water-meadows, where water enriched by flowing 
through fertile countries, manufacturing towns, &c. 
cannot be obtained, I shall first try to show the ef- 
fects of water on the soil, supposing it divested of 
all these fertilising substances, although there is no 
such thing in nature. 

If pure water is used in irrigation, it is evident 
that its fertilising effects must depend chiefly, if not 
entirely, on its operation on the soil, or on those sub- 
stances ah’eady contained in the soil. As the decay 
of vegetables takes place gradually, more or less, ac- 
cording to circumstances, in every soil, particularly 
in old grass-land, we find large quantities in dif- 
ferent stages of decay. When the quantity of 
moisture and heat in the earth are answerable, the 
prrtrefaction of those vegetables is carried forward, 
till they become solrtble in water, and nutritive food 
for a new race of plants. 

Besides supplyirrg the moisture necessary for pro- 
motingputrefaction, water, when long applied, or everr 
in a few days irr warm weather, produces fermen- 
tation irr the soil. This is knowrr by a white scum 
rising to the surface, and if the water is not taken 
off the meadow when the scum appears, it continues 
to increase, the particles unite and become a tough 
substance which falls down on the herbage, and 

* The appearance here described is frequently produced 
by tbe growth of different species of Conferva.— Ed. 



ON THE THEORY OE IRRIGATION. 195 


prevents its growth for that season. This fermenta- 
.tion, though soon stopt, must prove favourable to 
the decomposition of the crude vegetable and ani- 
mal matter, and also improve the texture of the soil. 
Water is found to destroy some plants, and to in- 
crease the number and promote the growth of others; 
fortunately they are the plants of least value for 
herbage to which the water proves noxious. 

The decay of some plants and the increase of 
others, I do not impute altogether to the immediate 
effects of w'ater ; the improvement that takes place 
in the quality and texture of the soil must have 
considerable influence. This I am the more in- 
clined to suppose, as the change docs not take place 
to the full extent the first year the water is applied, 
but gradually, and the herbage continues to improve 
in quahty for a great number of years. We also 
experience a change of plants after drainage, tillage, 
the application of lime, putrescent manure, and 
every improvement. 

The effects of pure water when used in irrigation, 
appear to me in some instances to resemble the ef- 
fects produced by lime. Does quick-lime, by its 
caustic qualities, or^ after it becomes effete, by its 
putrefactive qualities, dissolve the crude vegetable 
and animal substances contained in the soil ? Wa- 
ter, by producing fermentation and putrefaction, does 
the same. Does lime, by its particles, which are 
ittore retentive of moisture than sand, and less 
so than clay, impreye the texture of both these 
soils, and by the expansion of its particles, when 

N 2 
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moistenecl, perhaps produce some raeehanical changes 
in the division and an'angement of the particles of- 
the soil ? W ater likewise improves the texture of 
soils by fermentation, and by expansion when frozen. 
Every fanner know's that land is much more easily 
ploughed and harrowed after a severe frost, than 
when the frost does not penetrate into the earth. 
Perhaps some of them have not attended to the 
cause. Land always contains a considerable por- 
tion of water, in contact with the particles of the 
soil. The particles of water when frozen increase in 
bulk, which places the particles of the soil at greater 
distances, and they do not regain their former posi- 
tions for a couwsiderable tinie after the frost ceases; 
consequently the soil is thereby pulverised. Cohe- 
sive soils retain the greatest qi|jantity of moisture, 
and are most benefited by frost. Does lime neutra- 
lize the acids contained in the soil ? W ater washes 
them away; all acids are soluble in water, and readily 
unite with it in a great proportion. From the 
quantity of carbonic acid gas absorbed by vegeta- 
bles, we have reason to infer that it is of considera- 
ble use in the economy of plants. Perhaps, after 
lime is saturated with this gas, under certain cir- 
cumstances, its affinity to vegetables may become 
stronger than to lime, and the lime give out part 
of it to forward, the growth of vegetables. It would 
appear that water is deprived of part of its carbonic 
acid gas, when it flows over grass land, as it loses 
the agreeable taste communicated to it by that gas. 

Pure water may therefore be said not to consti- 
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tixte the food of plants, which was once the opinion 
•of some wi'iters on agriculture ; but in this case to 
prepare it for them : therefore, its fertilising effects, 
when used in irrigation, must be in proportion to 
the quantity of crude vegetable and animal matter 
contained in the soil. If this is granted, then the 
soils to which irrigation may be applied with the 
greatest advantage will be easily distinguished. 
Low peat-bogs, the surface of which is generally 
covered with coarse herbage, might continue to pro- 
duce heavy crops of hay annually almost for any 
length of time, and to improve. Even high peat 
bogs, the surface of which is only partially covered 
by a few tufts of heath, might by irrigation be ren- 
dered capable of producing valuable grasses. I be- 
lieve that it is chiefly the acids contained in the 
peat which prove noxious to plants. The adds, I 
have observed, are soluble in water, and would soon 
be carried away. We generally observe valuable 
grasses produced on the sides of rivulets in peat 
bogs, when the water is not collected on the surface 
of the bogs, but only runs through them on its pas- 
sage. Marshy soils, which are usually composed of 
clay, peat earth, and decayed vegetables, will be 
found well adapted for xvater-meadows : Likewise 
old grass land of every d.escription. But to apply 
pure water to land previously exhausted of yegetar- 
ble and animal substances by tillage and repeated 
cropping, without having received pntr^Mt ma- 
nure, and expect to reap heavy crops of hay annual- 
ly, will certainly be attended with disappointment* 
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p,s in this case the land is robbed of those ingre- 
dients on which the water operates to increase its ' 
fertility. 

Having mentioned how pure water would pro-^ 
duce fertility in soils, could such a thing be found 
in nature, I shall next proceed to point out how the 
water commonly used in irrigation is impregnated 
with fertilising substances ; then mention a few of 
the methods that might be i\sed for enriching it in 
situations where that is found to be necessary. 

It is known, that the vapours which float in the 
atmosphere serve the useful purpose of receiving and 
retaining the heat, commimicated to it by the rays 
of the sun. They also serve another important pur^. 
pose in vegetation, as they consist of what may be 
considered the most nutritive and best prepared in- 
"gredients of the food of plants. The atmosphere is 
enriched with this fertilising matter, from the efflu- 
via, and other exhalations, of putrid vegetable and 
animal substances, on the land, and the shores of the 
sea ; the smoke and vapours from the combustion 
of vegetable, animal, and mineral substances ; the 
perspiration of animals, &c. These unite with the 
moisture in the atmosphere in fonning the rain and 
dew, and fall down to meliorate the earth. Rain-wa- 
ter is found to contain about one-thousandth part of 
those substances. When it falls in gentle showers, by 
filtering slowly through the soil containing the roots 
of vegetables, the water deposites part of these sub- 
stances, to add to the stock of the food of plants 
contained in the soil. But it will be observed, that 
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the soil derives this benefit from the rain, only 
when it falls so slowly as to be imbibed by the 
earth. For when it falls in torrents, which is fre- 
quently the case about the autumnal equinox, and 
at some other seasons of the year, the water has not 
time to deposite the enriching substances it contains, 
but collects in small streamlets on the surface of 
fields ; and besides the fertilising substances it con- 
tains when it falls, it carries alongst with it the 
finest particles of vegetable, animal, and calcareous, 
matter, as well as earth, in the course of its progress. 
These it conveys first into rivulets, then into rivers, 
and ultimately to the ocean, if they are not arrested 
in their passage, by flowing over meadows, prepared 
for their reception. In such cases, putrefaction, 
combustion, the perspiration of animals, lands in 
pasture, as well as in tillage, roads, towns, and too 
often the dunghill of the farmer, contribute to en- 
rich the water. 

Various means might be employed to enridi w’a- 
ter, for the purposes of irrigation. Reservoirs might 
be made near farm-buildings, to receive the drain- 
ings of courts, houses, &c., aud a rill of water con- 
veyed into them occasionally to cleanse out tfie se- 
diment. Weeds, or any succulent plants, thrown 
into stagnant pools, would tend to putrefy the water. 
The animalcules bred in such abundance in these ve- 
getable infiisions, wordd also add to its enridnhg qua- 
lities. Tbe water in which flax is steeped, dbould 
always be used. Earth of all Mnds thrown into 
W’ater on its passage to the meadows, would also he 
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attended with beneficial consequences. Clay, or 
clayey loams, might be used for gravelly or sandy 
soils ; and sand, or sandy loams, for soils mostly com- 
posed of clay. AU the above mentioned soils might 
be used for the surface of peat-bogs. Thus the soil 
of meadows might be deepened, and its texture im- 
proved. 

The water of the richest quality is generally to 
be found in the vicinity of towns, where the common 
sewers empty themselves. The drainings of Edin- 
burgh have been for years past used in irrigating 
the meadows east of the town ; and although; done 
in a slovenly manner, it has been attended with 
great success. The land which only a few years 
ago was almost a barren waste, is now by that pro- 
cess converted into fertile meadows, and produces 
astonishing crops of grass, which is commonly cut 
four or five times in the season, and is much earlier 
than any other. The occupiers dispose of the grass, 
chiefly for green food to milch cows ; it is found par- 
ticularly valuable in spring, before green food from 
the common meadows, or land in cultivation, can be 
obtained. Those meadows are let from L. 25 to 
L. §0 Sterling per acre annually *. The water, 
though it produces such astonishing effects, is not 
carried on to the meadow in the richest state. The 
farmers know so well the value of manure, that they 
have reservoirs prepared, into which they convey the 


^ . I have been told that some acres have been let at neat 
Ij- 50 per annum. 
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water, where it deposites the grossest part of the fer- 
.tiliziiig substances it contains, before it is suffered 
to flow over the meadows. These reservoirs they 
empty occasionally of the sediment, and apply it for 
manure to the lands under tillage. 

The water from the common sewers of towns, 
though saturated with fertilizing substances, and in 
many situations capable of being caiTied on land with- 
out the aid of machinery, is almost entirely neglected. 
In the neighbourhood of London, how many hundreds 
of acres of land could be pointed out, producing but 
scanty crops, which, at a small expense, might be ren-. 
dered of more than double their present value, part- 
ly by irrigation. Hyde Park, for example, which 
is resorted to by people of every description, for a- 
rausement and exercise, how much more ornamen- 
tal and pleasant would it appear, as well as valuable, 
if covered with rich verdm-e, than in its present bar- 
ren state ! 

Water-meadows may be considered an ornamen- 
tal as well as a profitable improvement. The early 
vegetation and superior verdure they possess through- 
out the year, above all other fields, entitle them to 
a place in pleasure grounds. Interspersed with 
groups of trees, they have a beautiful appearance. 
They may he supposed by some persons to render 
the air unwholesome, as in countries where low mar- 
shy grounds are extensive, theinhabitants are often 
subjected to peculiar diseases. It is probably the pu- 
trid effluvia, and carbonic acid gas, evolved during 
fermentation and putrefactiouj which prove hurt- 
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ful W ater^meadows, from their general manage- 
ment, cannot have ill effects ; for at their formation' 
they should first be completely drained ; while they 
are flooded, the water is always in motion ; and the 
irrigator, to insure success, must be careful to take off 
the water, whenever fermentation becomes visible. 

Having mentioned what I conceive to be the 
operations of water in producing early vegetation, 
and increasing fertility, if the conjectures offered are 
founded on truth, it is obvious that not only grass- 
lands, but also lands under tillage, might be melior- 
ated by water. 

Moor-land, of which there are such vast tracts in 
Britain, particularly in the northern parts of the 
island, where lime cannot be obtained, except at an 
enormous expence, might be much benefited. In 
those high situations there are rivulets, which, in 
mjj,ny cases, might be carried on the land at a trif- 
ling expence, and a few gutters made to distribute 
the water. By this means the heath might gradu- 
ally be destroyed, and the mountains covered with 
verdure. It may be observed, that this effect is na- 
turally produced by the water of springs from the 
sides of mountains, upon all the land it flows over. 

Pasture fields might be greatly improved by wa- 


^ Medical writers regard as most hurtful those miasmatu 
which arise froxu. marshes contammg pure enough water;, at 
fhe time when ' such marshes are nearly dried up by the lieat 
of;, the ''Sun : 'and' the gases evolved from pools of dirty water 
(such, as those to the eastward of Edinburgh)^ 'are considered 
as comparatively harmless.— -En. ' ' , , ■ ^ 
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ter, particularly those that are overgrown mth moss, 
and other coarse plants, as irrigation is found to de- 
stroy those plants. In Britain the heat in sum- 
mer is generally moderate, and the crops do not 
often suffer so much from want of rain as they do 
in warmer climates. Yet pasture fields sometimes 
sustain great injury from drought. The growth of 
their herbage is suspended, and, on thin dry soils, 
the plants are frequently scorched, and deprived of 
life. The spots thus withered do not recover their 
former verdure for a considerable time. The grass 
in those dry seasons, from its scarcity, is doubly va- 
luable, and might be produced in great abundance 
in many places, by a complete soaking of water. 
For this purpose, regularly formed meadows are not 
necessary. 

The draining and cultivation of the extensive 
peat-bogs in Ireland, having engaged the attention 
of the Legislature, perhaps a more effectual and less 
expensive mode of management for their improve- 
ment could not be suggested than irrigation, where 
found practicable. By this means the acids con- 
tained in the surface of, the bogs would be car- 
ried away by the water. The putrefaction of the 
peat would be promoted, and the spongy quality by 
which it retains much water woixld be destroyed. 
The surface, from the decomposition of the peat, 
would subside, and become a fit soil for the ptoduc- 
tion of corn, green crops, and rich herbage. The 
limestone gravel, and marl, with wMch Ireland a- 
bounds, would be found suitable manures. The 
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latter might perhaps require to be used sparingly 
for corn-crops, as it is apt to loosen peat-earth too 
much; hut it might be applied in larger quanti- 
ties, and with greater advantage, on the surface of 
meadows. In some cases a considerable portion of 
these substances might be carried on the surface of 
the peat-bogs by water, when the current was suffi- 
ciently strong to support the particles on their pass- 
age. Where the quantity of water is scanty, a few' 
reservoirs might be made at convenient places, to 
accelerate the current at those times when lime- 
stone-gravel, marl, or earth, was applied. We know 
from experience, that peat-bogs whicli have been 
overflown by water, and afterwards drained, are 
found answerable soils for the greatest part of the 
crops generally cultivated, and also the best manure. 
The great difficulty, however*, would consist in the 
previous draining of those extensive bogs. 

As I intend only to make a few remarks on 
the modes of forming water-meadows, and after-ma- 
nagement, to those who wish for information on 
those subjects, I beg leave' to refer to the publica- 
tions of Tathain, Wright and Boswell ; or they may 
find much useful information in different papers hr 
the Communications to the Board of Agriculture ; 
Transactions of the Highland Society of Scotland; 
Edinburgh Farmers’ Magazine, kc. 

Flat flowing meadows are certainly more profit- 
able than catch-work meadows, when the declivity 
of the land is answerable, and a sufficient quantity 
of water can be obtained. The additional quantity 
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of water leaves more of the sediment, and from the 
manner in which they are formed, a more equal dis^ 
tribution of this sediment takes place on the sur- 
face of the meadow. When the surface intended 
for a meadow is very irregular, the best method is 
to plough and crop it, till the sward is reduced, 
then to form it into ridges, with feeding gut- 
ters, drains, iScc., aud lay it down with suitable 
grass-seeds. Agrostis stolonifera, Poa trivialis, 
Helens lanatus, &c., may be mentioned for peat 
bogs, and wet marshy soils. For dry soils, Poa 
pratensis, Anthoxanthum odoratum, Cynosurus 
cristatns, &e. may be added. Besides the above, 
the grass of rich wet meadows may he cut at diffe- 
rent times of the season, and the seed saved for the 
fonner soil ; in like manner, the grass of rich dry 
meadows might be cut, and the seed saved for the 
latter. This would afford a collection of seed, both 
of early and late plants, to suit the different soils, 
aird ensure a close sward of grass. The plants best 
adapted to tbe soil would soon take the lead, and 
the remainder disappear. 

In situations where the declivity of the land is 
too great to admit of flat flowing meadows, or the 
quantity of water is insufficient, eatch-work mea- 
dows are generally made. If the work is properly 
executed, and the water carried on to them at diffe- 
rent places, the improvement wih faff but little short 
of the flat flowing meadows. When tie- water is 
carried all on to catch-work meadows an the highest 
side of the field, and the whole irrigate at the same 
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time, tlie greatest part of the fertilizing substances 
contained in the water is deposited on that part of 
the surface it first flows over, and the water be-* 
comes purer as it descends, which makes the im- 
provement of the meadows unequal. 

According to what has been advanced, the effects 
of water in decomposing decayed vegetables, &c. con- 
tained in the soil, will be much more powerful in sum- 
mer than in winter, as heat promotes fermentation. 
Therefore, to disunite the component parts of 
coarse plants in high situations, on moor soils, peat- 
bogs, &c., it may be found necessary to irrigate in 
summer, when water can be procured, and to al- 
low the fermentation to proceed considerably far- 
ther the first time the water is applied, than af- 
terwards. It need scarcely be observed, that, in or- 
der to preserve the heat in the earth as much as 
possible, when the water is taken off the meadow in 
winter, it should be done in the warmest weather, 
and that the watering should be begun early in 
autumn, and continued late in the spring, when 
the weather is cold at these seasons. To increase 
the fertility of meadows, the water should be used 
when it contains the greatest quantity of fertilizing 
substances, which is always the case during heavy 
falls of rain, particularly when the earth gets the 
first complete washing in aulumn ; and this water 
should never be allowed to return to .the ocean, if 
it is possible to prevent it, till it is purified, as, be- 
sides the great quantity of fetdiziBg substances it 
holds in solution, it hurries alqi^ with it a large 



ON THE THEORY OE IRRIGATION. 


207 


portion of the finest particles of earth, and enrich- 
ing matter, that have been collected on the surface 
of the earth during summer. Even rain-water, when 
it falls to the earth, must, at that season, be much 
more highly impregnated with those substances, 
from the exhalations during summer, to which the 
heat proves so favourable. It was formerly said, 
that rain-water contained a thousandth part of sedi- 
ment, but river-water in autumn, 1 presume, often 
contains a fifteenth part. It may also be remarked, 
that land naturally sterile, or land that has been 
exhausted of its fertility, by repeated croppings, 
without the application of manure, might be im- 
proved much sooner, by pasturing the meadows for 
a few years after the water was first applied, than by 
taking a crop of hay annually. But this will depend 
entirely on the quality of the water, as, if the water 
is rich, this precaution will not be found necessary. 

Water-meadows are generally pastured in spring, 
as the early grass is found valuable for live stock of 
every description, before the grass on other fields 
bc^ns to make its appearance. The stock is gene- 
raly removed from the meadows about the end of 
April or beginning of May, and they are shut up 
for the hay crop. But as, in some unfavourable 
springs, in high situations, there is very little vege- 
tation at that period, it may sometimes be fopad 
advantageous, nay, almost indispensably necessary, 
from tbe want of green food, to continite the sto^ 
on the meadows a week or two longeri which will 
keep back the growth ®f the hay ; so that the au- 
tumnal rains may commence before the hay is re- 
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moved from the meadows ; and therefore, in order 
to he prepared for using the water in its richest 
state, it may be advisable to elevate a few sites at 
equal distances, to place the ricks of hay upon ; so 
that the meadow might be flooded, if necessary, be- 
fore the hay is removed from it. 

An idea may be entertained by some farmers, 
that land once formed for water-meadows is con- 
signed to remain unalterably in that state, which 
may deter some from trying the experiment. But 
this objection will be easily overcome, when they re- 
collect that they have frequently paid more for a 
dressing of lime than the expence attending the 
formation of water-meadows ; that it has been 
proved from experience, that the fertilizing effects 
of water are more powerM, and the improvement 
more permanent, than the effects produced by lime ; 
and also, that the meadows may be ploughed with 
advantage at any future period for corn-crops, &c. 

To give an idea of the value of the improvement, 
I shall attempt to make out an estimate of the ex- 
pellee of forming water-meadows, and the value that 
may be expected, in ordinary cases, for their pro- 
duce. To make out an estimate of this kind, ivith 
a tolerable degree of accuracy, it w'ould be necessary 
to fix the local situation of the meadow, the na- 
ture of the soil, and quality ’of the water. The 
price of hay and green herbage also fluctuates in the 
same situation. However, I shall suppose it an in- 
land part of the countiy, distant from any large 
town, and the water such as is commonly found in. 
those situations, — the water of rivers and livuletSi 

3 
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not possessed of any considerable quantity of ferti- 
lizing substances^ except after heavy falls of rain. 

I will suppose that '200 acres of water-meadow 
may be formed on an estate, and that the present 
value of the land 'is from 10s. to L. S' Sterling per 
acre of yearly rent. As part of the 200 acres may 
be supposed to be peat-moss, not ivortli 5s. per acre^ 
I will state the average rent of the whole at 30s. 
per acre : — 

To rent of ^OOueres, at 30s. per acre^^ L. 300 ^ 0 ,0 
Say that' 50 acres of the above could' be 
formed into flat flowing meadows^ at L. 9 
per acre, - - L. 450 0 O’ 

The remaining 150 acres into 
catch- work meadows, at L.S per 
acre, - - - - . , 450 0 , 0 

Enclosing meadows, where found 
necessary, can be done at consi- 
derably less expence when the 
feeding and receiving drains are 
taken advantage of, to form part 
of the fences ; say that the wdiole 
' will cost 20s, per acre, ^ 200 0 0 

. L.llOO ,0 O' ■ 

Interest on farm buildings foi^inoney expended, '■ 
is ^ often calculated ' at 7|''' per cent ; ' but, 
these' are 'always decayiri^^'%bereas water- ■ ^ i ‘ 
meadows contfU'Ue to improve,: 5' pC'ir cent '' 
may iie considered,. ' more-', than sufficient,-. ■ 

' which, on E, lSOO,'the sum expended, is : , ,,55 •.0 . 0.' ' 

. 'Carried forward, ’'''X.'355''’ 0 *Q'-' 

, vom VI.' ' 'a " ' ' '' '' ' ; ' 
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Brought forward, L. §55 0 0 
Keeping the meadows in repair and watering, 

Ss. per acre, - - - - 50 0 0 

Cutting, making, and securing the hay crop, 

8s. per acre, - - - - 80 0 0 

L.485 0 0 

The average crop of the 200 acres of meadow, 
considering the effects of irrigation, might be esti- 
mated at 2 tons of hay per acre ; but, as I ratlier wish 
to keep within, than exceed the truth, I will state 
it at 1-| ton ; in all 300 tons. The difference be- 
tween the nntrifive quality of natural hay and that of 
straw, has been experienced by the most of farmers. 
They, must have observed the condition of cattle 
wintered on the former, compared to that of those 
wintered on the latter food. Natural hay is con- , 
sidered by some graziers better for cattle and sheep 
than rye-grass and clover. In a year like the pre- 
sent (1820), it would bring nearly L. 5 per ton ; but 
I will state the average value at L. 3, 3s. ; 

Which, for 300 tons, is - - - L. 915 0 0 

It is weU knowm, that spring is the most difficult 
season in. the year to keep up the condition of 
Jive stock, and that if they ai-e then allowed 
to fall off, from want of nutritive food, or any 
other misnianagemeut, they require a large 
quantity of the summer’s grass before they 
recover their former condition. The spring- 
grass of water-meadows is rendered doubly 

Carried forward, L. 915 0 0 
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Brought forward^ L. 915 0 0 
valuable on this account) not only for main- 
tainiiig) but for improving the condition of 
cattle at that season, when 'no other grass can 
be obtained. The value of the spring pas- 
ture loay therefore be stated at, 15s. per acrcj 
OF) - ----- - 150 0 O' 

The after-math)* or pasture after the hay is re- 
moved from the meadows in autumn, is also 
valuable for milch cows, or fattening cattle, as 
the food 'on pasture fields, at that season, ge- 
nerally becomes scanty. It may therefore be 
stated at lOs. per acre, . ,100 O' ' 0 

L.1165 0 0 

Deduct from this sum the rent of land, inte- 
rest on capital expended in forming the 
meadows, and expence of management, - 485 0 ' 0 

%’ -r-,rrr^' 

Semains, L. 680 0 0 
The clear profit, agreeably to the' above estimate^, 
is L. ,3, 8s. per acre amiualiy, which is small when 
compared with the flattering accounts which have 
appeared in every publication on that subject. But, 
it may be observed, from the manner in which wa» 
terBas been shewn to operate, in rendering land 
fertile, that the profit may' be more or less ; as the 
beneficial effects produced by irrigation must 'de- 
pend entirely on the quality of 'the 'water used, ,sud' 
the vegetable matter, ,’&c. , contained , in the soil, to 
which it is applied. ' The farmer may therefore 'be 
enabled 'to ibrm a pretty Just estimate 'of;theTnv„ 
proveineilt,' by .examining', the soil 'and water to.be. 
appropriated to this puiqmse. 

; ' ' ■ ■ ■ -i. ' " " 0.2' ' 
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It may be questioned, whether flattering accounts 
of agricultural improveineuts have a tendency to ad- 
vance or to defeat their object. To become eminent 
or very successful in any undertaking, no doubt re- 
quires a small spark of enthusiasm ; but the farmer 
must be a little discouraged, and feel disappointed, 
when, instead of L, 20 per acre, or some large 
nameless sum held out to his imagination, he only 
realizes L. 3' or L. 4, though the latter is more than, 
in ordinary cases, is obtained from any other im- 
provement in agriculture. Although I mentioned 
flat flowing water-meadows as most advantageous, 
where ground is answerahle, and the supply of water 
sufficient, yet, as the expence of forming is so much 
higher, lam of opinion that catch-work meadows 
ought to take the lead in the Highlands of Scot- 
land. There is scarcely a rill of water that might 
not be turned to good account, in this maimer, at a 
trifling expcnce. I could undertake to irrigate 
above 5000 acres, at L. 2 per acre, which w’ould 
more than double the value of the herbage. The 
method of forming catch-work meadows being so 
simple, were the practice once introduced, in many 
cases the farmers might execute the work them- 
selves, in such a manner as to answer all the pur- 
poses of irrigation, for little more than L. 1 Ster- 
ling per acre. Pasture fields, inferior in quality, 
and incapable of producing tolerable crops of hay, 
from the effects of mountain springs, may be great- 
ly improved, and rendered in a few years sufficiently 
rich to produce that crop. 
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The advantages of water-meadows being so little 
known in the greatest part of Scotland, the fanners 
do not feel the want of this improvement. But in 
those counties in England where they abound, the 
farmer looks on a farm, without this appendage, as 
an Irish peasant would look on a farm where the 
cultivation of potatoes was prohibited. 

From what has been advanced, the great diffe- 
rence, for every species of crop and purpose of hus- 
bandry, betwixt soils naturally wet, and those soils 
occasionally overflown, or watered by art, may be 
easily accounted for. On soils naturally wet, do we 
not observe effects produced quite the reverse of the 
effects produced by irrigation ? Vegetation, instead 
of being forward in spring, is backward ; the crops, if 
ever they do arrive at maturity, are late ; the quan- 
tity of the produce is deficient, and the quality in- 
ferior. With water-meadows it has been shewn 
that irrigation preserves a higher degree of tempera- 
ture during winter ; and, it must be understood, that, 
when the water is taken off the meadows in spring, 
the soil should be completely di-ained, so as to leave 
only a sufiicient quantity of moistm*e for the pur- 
poses of vegetation ; so that the rays of the sun may 
have free admission to raise the temperature of the 
soil, and consequently carry forward the growth of 
the herbage : whereas, in soils naturally wet, the 
temperatixre is much lower during winter ; and, 
when the solar rays, from their increased heat, begin 
to operate in spring, they expend their strength in 
evaporating the superfluous water frote the surface, 
w’hich is known to produce coH ; and, as long as the 
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soil continues soaked with water, the heat descends 
very slowly into the earth ; as the heat, in this 
case, is applied to the upper surface of the water, 
which, by the expansion of its particles, cannot de- 
scend by its carrying power ; and it was formerly ob- 
served that water impairs, in a great degree, the 
conducting power of the earth 


* Much valuable infomation on the practice of irrigation, 
■vvili be found in tlie First Volume (p. 142.), and in the Third 
Volume (p. 224 — 338), of the Society’s Transactions. The 
latter volume, in particular, contains a full and distinct Survey 
and Report of the Water-meadows formed on the estates of the 
Duke of Buccleuch, raider the direction of Mr Stevens, a gen- 
:;tieman of great experience in this line.— Edit. 
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ON 

SOWING THE SEEDS 


OF 

FOREST TEEES5 


FEOM AN ESSAY ON THE SUBJECT 


By Mr Joseph Uoney, Moffat ; written in. 1819 , 


I. Enclosing . — This should be done by one oi 
other of the following Fences. 1st, A double stone- 
dike, height with its coping 6 feet. 2d, A sunk 
fence faced up with stone 5 feet high, with a hedge 
along the top of the bank. 3d, A ditch and hedge ; 
the ditch to be 6 feet wide at the surface, 3| feet 
deep, and 1 foot wide at the bottom ; the earth 
from the ditch to be used in making up the, bank 
above the thorns, the line of which is to face the 
ditch, and a dead hedge to be laid along ihe top of 
the bank, to the height of 2|- feet. 
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II. The kinds of seed to be sown. — These are as 


follows: 

lb. oz. 

1. Common fir-seed - -10 

2. Spruce fir-seed - - - 0 8 

$. Ijarch fir-seed - - - 0 8 

4. Elm-seed - - - - 0 6 

5. Birch-seed - - - -05 

6. Ash-sced - - - .08 

7. Alder-seed - - .-05 


3 8 

The reason for sowing this quantity of 3 lb. 8 oz. 
to the Scotch acre, is to ensure an abuudant crop, a£- 
■ter allowing for a considerable proportion which may 
not grow, or be afterwards destroyed by birds and 
vermin. If it were not for this, one-third of the 
quantity might be sufficient. The M ouutain-ash or 
Eoan, being very ornamental and extremely hardy, 
a portion of the seeds of this tree may he occasionally 
introduced. 

III. Soils upon which these seeds may he ew- 
pccted to answer. — These are, 1st, All light and 
dry land, whatever may be the nature of the soil or 
surface. %d, All land incumbent on stones and 
gravel. 2d, Dry heaths, the lieath to be bunit the 
year before the land is .sown. Mh, All .soils that 
prqduce whins and broom, tbe whins and broom to 
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Sir 

Ije dug out. oth. All dry kuolls, however deep the 
soil may be, if the surface be tender. Qth, Land 
poached by cattle, although damp, but without wa- 
ter standing thereon, ^th. Mosses, whether deep 
or shallow, if dry. Some distinction, how'ever, is to 
be made between the seeds, proper for this descrip- 
tion of land, and the others ; and it is only four 
of the kinds before mentioned, which Mr Udney re- 
commends for being sown on mosses, viz. The seeds 
of common fir, spruce fir, larch, and birch, in the 
proportions there specified. The seeds of the oak 
and beech, when these also are to be used, are to be 
planted by the dibble, and not sown by the hand, as 
will he afterwards noticed. 

IV. Mode of Soxcing . — All the seeds must be 
mixed together in a sowing sheet, and the sow’er 
must only use the thumb and two fore fingers in 
taking hold of the seed, which he must scatter very 
sparingly. If each seed could be placed at half a 
foot distance from another, that would be sufficient. 
It will be necessary, in order to direct the sow'er, to 
set up two lines of poles, at three yards distance 
from one another, that being space enough to be 
covered by one cast of his hand. When one length 
is gone over in this way, one of the lines of the poles 
is remo\'ed, and set up again at the same distance, 
on the other side of that which is still left standing, 
and so on over the whole space to be sown. As 
some of the seeds are heavier than others, and would 
fill to tlic bottom of the heap in the .sheet, care must 
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be taken to stir them from time to time, so as to 
keep them mixed as equally as possible, and a calm 
day must be chosen for sowing them, that they may 
fall regularly. 

With regard to the dibbling of the acorns and 
beech-mast, the planter must be provided with poles 
as before, and a dibble shod vtith plate-iron three 
inches up from the point, with an apron to hold the 
acorns. He then begins upon the line of the poles, 
and makes a hole with the dibble, into which he 
drops two acorns, and the same at every four steps 
fonmrd upon this line. When he has got to the 
end of the field in this manner, the poles are again 
set up at four steps distance, and he goes on to 
dibble, and drops the seeds upon the new line as be- 
fore. In this way the seeds are placed at 12 feet 
distance from one another ; but if any other distance 
be preferred, it is easy to mark it off and deposite the 
seeds in the same manner. Two seeds are to be put 
into each hole, for the same reason that tlie seeds 
sown by hand are recommended to^ be in greater 
quantity than would be necessary to produce a full 
crop, namely, as a security against a partial failure. 

Y: Covering the Seeds . — This is to be done by 
means of a thorn harrow, loaded with a piece of wood, 
and the land is to be twice gone over in the same 
manner as in harrowing a corn-field. A thorn bar- 
row is thought to be better than any other, as it 
shakes down all the seeds from the tops of the grass, 
thus placing them out of the reach of birds. The 
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harrow on dry land may be drawn by a horse, but 
on moss where a horse could not so well he employed, 
it may be dragged by one or two men. In the case 
of moss, it will be necessary to draw a ditch round 
the field, and to intersect it with small drains where- 
ever they are necessary. 

VI. Protection from Vermin . — The rat, and the 
water and land mouse, not only destroy the seeds, 
but they sometines peel off the bark of young trees, 
which is thought to be the reason of so many firs 
dying away after a few I'ears growth. These ver- 
min may be destroyed by a trap formed of a square 
log of wood, with three small holes on one side to 
admit the land mice, and three larger on the other 
for the water mice ; each hole ha'dng a spring with 
a piece of cheese, or some other bait fixed within, it. 
A careful person should go through the field tmee 
or thrice a week to examine the traps, and by this 
means, it is thought that the loss occasioned by the 
depredations of these vermin might be much prevent- 
ed. Young tree plants, as well as hedge.s, are also in- 
jured by insects, which in some seasons have occasion- 
ed great damage in different parts of Scotland ; but 
Mr Udney does not suggest any mode of protection 
from this enemy ; nor against the depredations of 
hares, which are also very extensive. ' 

The author of the Essay recommends that parti- 
cular attention should be paid to the got^ess of 
the seeds used, which, in the case of proprietom of 
wood-lands, ought to he collected by the proprietor’s 
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forester or gardener, who should pare down the cones 
with a knife to ascertain their soundness. The best 
time to gather the fir-seeds is from October to Janu- 
ary. The beech-mast is commonly ready by the end 
of May or beginning of June. All the ash keys 
must be in the rot heap for one year before they are 
sown ; and that heap ought to be turned over at 
different times to prevent it from heating. The seed 
separates from the winged pod while in this state, 
and is then ready to be sorni with the other seeds 
in spring. 

The author of this Essay says, that he has stated 
nothing but what he has learned firoto thii’ty years’ 
practice in the planting and sowing of tree-seeds, both 
upon waste and cultivated lands, and he refers to 
the estate of Annandale in Dumfriesshire, and Kir- 
ouchtree in the Stewartry of Kirkcudbright, where 
he sowed the seeds of forest trees many years ago, 
and which have produced trees now equal to, if not 
better, than those which ivere then planted in the 
same quarter. In many situations he would prefer 
sowing to planting ; and he adds, that the wood of 
all trees which grow from seed is the best, being hard 
and solid, while the bark is thin and clean, and the 
tree groivs faster and lives longer. 
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COMPARATIVE EXPERIMENTS 


IN THE 

SOWING OF WHEAT, 


BY milLLlNG AND BY BROAD-CAST. 

By Mr J ohn Lawson at Oldmills, in the County of Jloray 



To the Secretary of the Hlghhnd Society. 

Sir, Oldmills, Novcmher 1822; 

I WROTE to you on the 9th of June last, inclo- 
sing a report by Mr Brander and Mr Young of the 
state of wheat on the farm of Linhsfield, and now 
send you the rest of the particulars required by the 
Highland Society, viz. An account of the nature 
of the soil, the management of the ground, the ex- 
pence of preparing and manuring the land, and of 
sowing, hoeing, and reaping the crop, the quan- 
tity of seed sown, and the amount of the produce 
of drilled wheat; compared with the extent, ma- 
nagement, quantity of seed, expence afid produce of 
wheat sown broadcast, on groimd of similar quality 
oii the same farm, and adverting also to the compa- 
rative weights of the grain produced. 



322 COMPAllATIVE EXPiEKIMEXTS IN SOWING 


Before entering, however, on this subject, it will 
he necessary to observe, that there were two fields 
under wheat on the farm of Liiiksfield, which, for 
greater brevity and clearness, I shall denominate 
No. I, and No. II. 

The field No. I. consists of a sand and clay loam, 
rather light than heavy, and produced a crop of oats 
in the year 1819. It was fallowed during the year 
1820, and received four plonghings besides the seed- 
forrow. After every ploughing (except the first) it 
received three double streaks with the harrows, the 
first one along the ridges, the next across, and the 
third along again. After the first ploughing it re- 
ceived only two double streaks with the harrows, 
the first along the ridges, and the next across them. 
Previous to the last of the four ploughiags, lime was 
spread upon the land at tlie rate of 25 bolls per acre ; 
and immediately before the .seed-forrow was given, 
dung was spread upon the field at the rate of 25 
single cart loads per acre. 

The following Table contains the particulars re- 
specting the drilled zvkeat, viz. 


No., of 
Acres* 

Time of 
Sowing. 

Tmie of 
Cutting. 

a « 
Z) > 

* « 
o W 

When 
built into 
Stacks. 

' 

4 

Xi 85 

Quantity of 
Grain pro-, 
duced* 

Englisli ' 
weight of 
, Grain per' 
firlot. 

A. a. F. 

4 1 36 

1S20. 
Nor. S. j 

^ 1,821. ■ ^ 
Sep. 20 * 

issj 

. 1821.. 1 

Sep. 24. j 

1822. 
Jan,, i 

1 

' .... ' i 

IJ. ' F« 

57 ' '3 ; 

ST. ' IB. 

4 .,i 


* A thmive coatains 21 sheaves, each sheaf measuring 30 inches round 
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Tlie foIlowiBg i>s a state of the expeiice atttendiiig 
the raising of drilled wheats viz. 

To five ploiigliings to 4* acres 1 rood 86 falls of groiincl^ 
at 10s. per acre for each ploughing, including 
IiaiTowings, - - - L-1139 

To 111 bolls 3 firlots of liiiie-shells for do., ai 

4s. per boll, counting 4 firlots to the boll, .22 7 0 
To slaving and spreading lime on do., at 6s. 8d. 

per acre,* - - 1 9 10 

To 111 loads of dung for do., at Is. 6d. per load, 8 6 6 
To carrying dung from the dung-yard to the 
field, making it into a dunghill, turning dung- 
hill and laying and spreading dung on the 
field, at 17s. 6d. per acre, 8 18 Sf 

To laying off furrows at the distance of 9 feet 
from each other, for the purpose of guiding 
the somiig at Is. 6d. per acre -f-, 0 6 8^ 

To sowing 4 acres 1 rood 86 falls of ground 
with the sowing machine, at 2s. 6d. per acre, Oil 2| 
To harro^’^ing do. with three double streaks of 
the harrows before and after sowing the seed, 
at 2s. per acre. - - 0 8 11| 

To hoeing do. with the machine, at. 2s. 6d. per 

acre, 0 11 2^^ 

To 8 bolls peek of seed-wheat, at 35s. per boll, 5 7' 2J 
To reaping do. at 12s. per acre, - - 2 13 SJ 

To carrying home and stacking grain, at 7s. 4}d. 

per acre, - - - - 112 11 


L.m IT 

* To the spreading of the lime might added alsotlie car- 
riage of it : blit this must vary according to the distance of 
the field from the lime-kiln. 

f This operation is performed by a plough with a pair of 
horses. 
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Tile 'following table contains the particulars re- 
^ speetiiig wheat sown broad-cast, riz. 


No. of 
Acres. 

Time of 
Sowing. 

Time of 
Cu'tting. 

Cm W 

o 

■ !J3 

O 2 

\Then 
built into 
Stacks, 

-f jC 

S § 

Q^uantity of 
Grain pro- 
duced. 

Eiiglisb 
weight of 
Grain per 
firlct. 

-A. E. F* 

1 2 36 

i 1820. 
Nov. 6. 

182L 
Sep. 20. 

65 

1 1821. 
jSep. 21. 

1821. 

Dec. 

1 

B. F. 

21 1 

ST. LB. 

4 3 


The following is a state of the expence attending 
the raising of wiieat sown broad-cast. 

To 5 ploiigliiiigs to 1 acre 2 roods 36 falls of.gim’iiiclj at 1 
■per acre for each ploughing, including bar- 
rowings, « - » , L. 4 6 5 

To 48 bolls of linie'-shells for do. at 4s. per boll, 8 12 0 
To slaking 'and spreading lime on do. at 6s. 8d. 

per acre, 0' 11 6 

To 43 single cart-loads of dung for do. at Is. 6d. 

per load, , - ■ - ' »• 3 ' 4. 6 

To carrying dung from dung-yard, to the field, 
making it into a dunghill, taming dunghill,. 
and laying and spreading dung on the field, , 
at 17s* 6d. per acre, - - ' 1 10 2| 

To sowing do. at 6d. per acre, - , , 0 0 10 

To harrowing do. with tlu'ee double streaks of 

tlie' harrows, at 4s. per acre, ■, - 0 6 l(l| 

To reaping corn on do. at 12s. peC' acre, , 1 0, - 8-^ 

To carrying home and stacking grain, at '7s. 

4|d. per acre,' , - - - 0 12 4i 

To 2 bolls of seed-wheat, at 35$. per boll, S 10 0 


L. 23 15 21 






0X THE SOWING OF WHEAT. 


225 


The field “No. II. consists of a good light loam^ 
with a considerable mixture of sand. Part of this 
field (during the year 1820) produced a crop of |)f> 
iafoes^ and part a crop of turnips. The potatoes 
were taken out of the ground in the iiionth of Octo- 
ber, after which, the field was harrowed with a dou- 
ble streak of the harrows across the drills, and af- 
terwards ploughed in the direction of the harrowing. 
The turnips were taken out of the ground in the 
month of January, after wdiich, the field, as in the 
former case, wns harrowed with a double streak of 
the harrows across the drills, and afterwards plough- 
ed ill the direction of the harrovting. White Essex 
wheat was sown after the potatoes, and Talavera 
wheat after the turnips. 


The following table contains the particulars re- 
specting the Drilled Wheats viz. 



No. of 
Acres. 

Time of 
SoTi ing. 

Time of 
Cutting. 

<0 

« a> 

D 

4> -T! 

Quantity 
of Grain 
produced. 

English 
eight of 
Grain per 
firlot. 


A. R. F. 

18S0. 

I82L 


1822 

B. F. x» 

ST. X.B.02I. 

Essex Wheat. 

3 

Nov. 20. 

Sept. 12. 1 

j 

1114 

Feb. 

10 3 1 

13 0 



1821. 

1 j 


1821 



Talavera Do. 

2 0 14| 

1 

Feb. 6. 

Do, 1 

SOi 

Dec* ' 

It 0 1 

4 3 13 


The following is a state of the expeiiee respecting 
the raising of Drilled Wheat, viz. 

To one double streak with harrows, to 6 acM S Voods 
36 fails of ground, at Is. 4A per acre, D 6 ^ 3| 
To one ploughing to do., at 8s.«per acre, - 2 15 9| 

Carried fonraid. 


VOL, Vi. 


f 


LJ3 5 1 
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Brought forward, L. S S 1 

To laying off furrows at' the distance of 9 feet, 
froai each other, for the purpose of guiding 
the sowing niacliine, at Is. 6d.,per acre, ' 0 Id 5| 
To sowing do. with the sowing machine, at 2s. 

6d. per acre, '» - ^ . 0 17 

To three single stteaks ^\ith harrows to do. be- 
fore and after sowing, at 2s. per acre, - 0 IS 11 1 

To hoeing do. with the iiiachine, at 2s. 6d. per 

acre, ~ « - - « - 0]7 5| 

To reaping do., at 1 2s. per acre, - - 4 S 8 J 

To carrying home and stacking grain, at 7s.' 

4Jci per acre, - - - ,2 11 5 

To 3 bolls 3 firlots 2 lippies of common Es- 
sex. wheat, (except 1 choppin), at 35s. per 
''boll, ' - - - 6 15, 8 

TO' 1 boll S ff riots 3 lippies of Taiavera ' 

, wheat, at 85s. per boll, - - 3 7 11| 

L.23 3 Of 

Woie , — The potatoes and turnips were dunged in the sam^;, 
way, and the expence of both ' may be considered as propor- 
tionally equal to the expence of dunging the held No. I. TMs 
expence, however, it is not necessary to 'state here, as it is' 
counterbalanced by the value of the turnips and potatoes. 

The following table contains the particulars re- 
sp'ectiiig the Wheat sown Mroadcast^ viz. 
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The followisig is a state of the expence respecting 
the raising of Wheat sown Broadcast, -viz. 


To one double streak with harrows, to 1 acre 2 roods 9 


falls of groiiiidj at Is. 4ci per acre^ « L 

.0 

3 

Of 

To one ploughing to do., at 83 . per acre, 

0 

12 


To sowing do., at 6 d. per acre, 

0 

0 

9i 

To three single streaks of harrows after sowing. 




at 2s. per acre. 

0 

3 

n 

To reaping do., at 12s. per acre^ 

0 

18 

8 

To carrpiig home and stacking graiii^ at Ts." 




4 Jd'. per acre, - - ' 

0 

11 

S' 

To 1 boli 2 ■Mots 1 lippie of seed-w'heat,, at 




35s. per boll, ' 

2 

13 

7 

L. 

5 

2 

0 


I have now given you an account of all the parti- 
culars respecting the raising of wheat on the farm 
of Linksfield, With the management of the land, 
and the quantity of seed, expence and produce of 
wheat sown broadcast, I have contrasted the ma- 
nagement of land, quantity of seed, expellee and 
produce of wheat sown in drills, adverting at same 
time to the comparative weights of the grain pro- 
duced. I have, however, refrained from making 
any observations of my own on the result of these 
experiments, leaving it to the Society to draw such 
conclusions from them as the experiments them- 
selves may naturally suggest. And I am, Sir, ite. 

' j0HN;L&yS0N. ■' 



238 COMPAIATIVE EXPEEIMENTS, &:c. 


P. S. I have found from former experiments on 
drilling, that, in very licli lauds, tlie drilling in- 
creases the strengtli of the straw, and allows the air 
to pass through the rows, by which the lodging of 
the grain is prevented. In particular, I had a field 
of drilled barley on ray fann of Old Slills this year, 
from which I reaped ten bolls per acre, whereas I 
am convinced, that had it been sown broadcast, 1 
would not have reaped nearly so much, nor would 
the quality of the grain have been so good as it was. 
I saved, besides, mj grass-seeds, which would other- 
wise have hecn destroyed by the lodging of the 
grain *. J. L. 


* The comparative results of diese experiments may be ex- 
hibited in the following abstract. 


Mode of 
Sowing* 

Extent* 

Expenee. 

Produce, 

Produce 
per Acre, 

Expence 
per Boll* 

ist, Drilkdj>| 

&« F* £% S* 3)* 

4 i 36 4T 12 11 

6 3 36 23 3 0| 

B, F. P, 

5T S 0 
57 S 2 

Bolls, 

L. s, o. 


il 1 $210 IS 2 

115 2 2 

10,09 

0 12 2| 

2d, 1 

Broadcast^ 

I 2 3623 IS 2| 
i 2 9 5 2 D4 

SI 1 0 
12 2 0 




3 15 

2S IT Si 

33 3 0 

10.28 

0 IT 1| 


In the weight per boll, the difference, though very small, is 
rather in favour of the drill. But, in other respects, theie is 
hardly any difference worth notice. — Ed. 
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EEPOET AND CERTIFICATE 

OF 

FIORIN GRASS, 

CULTIVATED IN AEGYLESHIRE ; 

B_y Mr Uokald Maccodl, at Lettershuna, Appin. 


Appbi, 26th October 1821. 

At the request of !Mr Donald Maccoll, we have 
day this inspected a field of Fiorin Grass at Letter- 
shuna, Appin, consisting of about 3 English, and con- 
sequently considerably more than 2 Scotch, acres; and 
on having part of the grass cut and weighed in our 
presence, find the produce to be 2325 stones per Scotch 
acre. The field in question, until it was lately pre- 
pared for fiorin grass, was not worth 10s. per acre 
annually, from its wetness, and from its having been 
principally covered by brush-wood, rushes, sedges, &c. 
and we now consider it well worth 10 guineas 
acre, from the immense quantity of winter-food up- 
on it, where winter-food for cattle is so vaduable. 
Mr Maccoll’s first operation irpon the field was to 
root out the bushes, then to drain the land as well 
as possible from its local situation, but we consider 
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it still too wet for general cultivation. He then got 
it delved with spades, making the surface nearly as 
smooth as an onion bed. Fiorin grass plants were 
obtained aU the way from hlr Baird at Shotts (to 
make sure of the proper quality), that gentleman 
having formerly obtained a premium from the High- 
land Society for the same article. The strings of 
grass were laid with great care at distances of three or 
four inches from each other, and afterwards men wej-e 
employed with barrows to carry on a top-dressing of 
fat earth and lime to cover the plants, but there w'as 
not a sufficient quantity of this compost laid on to 
conceal them entirely. Barrows were prefeixed to 
horses and carts, because the horses’ feet and cart- 
wheels would have deranged the plants ; besides the 
wetness of the season made part of the field too soft 
for horses and carts, although they can now be used 
in carting off the grass without the least injury. 
Half the field consists of clay and loam ; the other 
half is mossy, though perhaps it may be termed 
peat-earth ; and the fiorin seems as near as possible 
equally luxuriant over the whole. Many have come 
from a distance to inspect the field, and some who 
have seen it, have expressed a determination to pre- 
pare land for fiorin grass immediately. Unless some 
others in Argyleshire have brought their experi- 
ments to greater perfection, it is our decided opinion 
that Mr hfaccoll is entitled to the highest premium 
from the Highland Society. It may be observed, 
that such operations as the above are too expensive 
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for many men’s means; but let it be remembered, that 
the field is now permanently laid down, and that a 
top-dressing of ashes, dung, or a little earth mixed 
with lime, every third year, will give a produce of 
the value of at least 10 guineas per acre, annually. 

John Stewart, 

Slinister of Lismore and Appin* 

R. Downie, 

Blember of the Highland Society, and 
3 , P, for Argyleshire^ 
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Notice sespectikg CALVES, which week 

EEAKED CHIEFEY OH 

FIORIN TEA^ 


In a Communication from Sir James Stewaet Dehham 
of Coltness, Baronet. 


Coltness, &Sth December 1822. 

In Spring 1820, I ordered the calves, being the 
produce of Highland cows, calved in the straw-yard, 
and two or three days old, to be taken from their 
mothers, and fed on fiorin-tea, W e took two pounds 
of fiorin hay, and put them into 10 Scotch pints of 
water, which were boiled down to half that quantity ; 
to this, I ordered to be added, one Scotch pint of 
skimmed milk, and the calves to be fed thereon ex- 
clusively. 

1 calculate the value of the fiorin to be a halfpen- 
ny a pound, and the skimmed milk a penny a Scotch 
pint. There are now 8 calves in the straw-yard so 
reared, highly approved of for their shapes and con- 
dition, and I have every reason to believe that they 
were fed according to my directions. 

There are also now to be seen at Coltness 5 calves 
the produce of the milch cows of the Ayrshire breed, 
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which were fed on fiorin-tea made as before, to which 
was added one pemiy worth of treacle : no breeding 
calves can be in better condition than they are at 
present. I left Coltness for England on the 19th 
of May, at which time the above calves had received 
no milk *, and, in presence of Lady Stew='art, and Miss 
G. Dalryniple, they decidedly preferred the fiorin-tea 
so made, to sweet milk. If the above calves received 
any milk after my departure for England, it was 
contrary to my orders; and in testimony of the 
above, I appeal to my factor Mr David Leighton, 
and to the affidavit of my shepherd Thomas Mac- 
queen. James Stew'akt D. 


I hereby certify. That the directions given by Sir 
James Stewart for feeding of calves, as contained in 
tbe prefixed statements, were strictly attended to, as 
far as is known to me ; with the exception, that the 
Highland calves in spring 1820, got one pound of 
oatmeal, in addition to the allowance of skimmed 
milk and fiorin-tea therein mentioned. - 

David Leightox. 

At Coltness, the ^7th of' December 1822. In 
presence of General Durham of Largo, one of his 
Majesty’s Justices of the Peace for the Copnty 
of Lanark, : ^ ,V 

Compeared Thomas MacqueeUi shepherd at Colt- 
ness, who being solemnly sworn, depones. That the 
eight cattle of the West Highland,brccd lidw in the 
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straw-yard at Coltness, when calves in spring 1820, 
were in general taken from their mothers when new 
calved, and some w-hen two or three days old ; that 
they were fed about five weeks on one Scotch pint of 
skimnied-milk, fire pints of fiorin tea, and one pound 
of oatmeal per day, and afterwards turned to the 
grass. All which is truth as the deponent shall an- 
swer to God. 

Thomas Macqceen, Shepherd. 

Sworn before me at Coltness the 28th day of 
December 1822, 

James Durham, J. P. 

Carstairs, 1st January 1823. 

I Elizabeth Hastie, am . willing to attest upon 
oath, before any Magistrate, that, in spring 1822, 
five calves of the Ayrshire breed were reared by me at 
Coltness, on six Scotch pints of fiorin-tea, in addition 
to which was given mixed along with the tea one 
pound of oatmeal, one quart of skimmed milk, and 
one pennyworth of treacle. 

That the calves were thus fed for eight weeks, and 
were then turned to grass : That the said calves are 
the same now in the straw-yard at Coltness; where 
they may be seen, 

Betty Hastie. 
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COMMUNICATIONS 


FEOM 


Mr William Pope at Gartjmore, near Helmsdale, 
County of Sutherland. 


1. On the Farina of Potatoes ; and the means, 
of preserving them. 

mst Juhj 1822. 

1 HE Farina of the Potato, commonly called Pota- 
to-starch, is readily obtained by previously washing 
the potato and grating it fine, and then washing 
the grated substance in pure winter. The farina 
will precipitate very rapidly, and the skins and 
other impurities will remain suspended in the water. 
This water is to be carefully decanted off, and 
three or more washings in the same manner will 
be found sufficient to purify the farina effectually. 
It is then to be dried upon clean canvas sheets or 
hair-cloth, in the sun and air, with attention ; and 
when perfectly dry it will keep for any length of 
time. This farina, put up in tin canisters, it is 
humbly conceived, would prove a most valuable 
article in long voyages, particularly as it would 
furnish a very desirable nutritite article, perhaps 
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not inferior to anw^-rooi, po'\\cler, prepared as sago 
is dressed, witli a little sugar and a glass of white 
wine. Let a small portion of this farina (say two 
ounces), he put upon a plate hi a well aired room, 
and upon another plate put two ounces of fine 
wheaten flour, and, at the distance of forty-eight 
hours, let both articles be carefully weighed again. 
The potato-farina rvill be found of nearly tlic 
same weight as when it was laid down, but the 
wheaten flour will be found considerably heavier, 
particularly if the weather is moist. From this ex- 
periment, it is vei*y evident that the wheaten flour 
absorbs moisture from the air of the atmosphere, 
more readily than the potato-farina. By this sim- 
ple discovery, it is humbly conceited that the po- 
tato farina possesses extraordinary antiputreseent 
properties. For distant voyages, in particular, this 
valuable root may be prepared in another manner, 
to furnish desirable articles of food for the healthy 
as well as for convalescents. 

Let the potato be fully boiled, sMmied, and then 
bruised to .®mall pieces, and dried upon hair-clotli 
on commotti* malt-kilns, till it gets quite thy and 
hard ; it wfli keep sweet a very long time put up in 
good flour barrels. This preparation of the potato, 
after being pounded in an iron-mortar, will make 
an excellent mess of soup, and will likewise make a 
very palatable plumb-pudding, or a plain pudding, 
with the addition of a little lemon or lime juice, or 
even good vinegar, and a little sugar. 

N I^astly, in December or January, in soft weather. 
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before tlie potato begins to sprout, let tliem be put 
in a large tub, and cover them with boiling water, 
xis soon, as the water begins to cool, let it be poured 
off, and the potatoes spread upon a boarded floor, 
until they are dry. Then put them up in casks, 
mixed with some fine sand, and they will keep per- 
fectly sweet during spring and summer, without 
losing their substance by vegetating. The sand 
will contribute to save tlicm from being injured by 
frost. , , .. W..P.„. , 


2. Preparation rcconmendcd for the Destruc.-^ 
tion of Vermin, and the Fielding of Seed- 
Wheat. 

26//i J2% 1822. 

Hitherto it would appear that no effectual remedy 
has been discovered to check the destructive ravages 
of the grub and caterpillar vermin, which in orch- 
ards and kitchen gardens occasion so much loss to 
the industrious gardener. 

The following preparation is humbly recommend- 
ed as a valuable remedy to vanquish, if not entirely 
to exterminate, all the tribe of veimiin that prove 
so injurious to the industry of those who cultivate 
the soil. . 

Take tobacco leaves, cut them small, and make 
a strong infusion of them in hot water poured up- 
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oli them in a large tub. The infusion must not 
be boiled, as that would carry off in steam a great 
part of the most valuable principle, the essential oil 
of the tobacco. When this iufiision is cold, dissolve 
in it one or two pounds of common gum-arabic; 
when the gum-arahie is dissolved, a pound or more 
of flour of sulplnir may be added, particularly if the 
infusion is intended to give a siuart washing to wall 
fruit-trees. 

It is humbly conceived th.at tbc moutli of Ja- 
nuary, if tbe weather i.s soft, is the best season for 
the application of tliis infusion to wall fniit-tree.s, 
and to all kinds of gooseberry and currant bushes, 
previously pruning all bushes, and weeding clean 
round the stems. Some days after the first wash- 
ing with a watering-pot, or garden-engine, it would 
be beneficial to prepare a portion of tbe infusion with 
an additional quantity of the gum-arabic, to be ap- 
plied with a brush to the stems of the bushes, at 
least for a foot or more above the ground. The air 
of the atmosphere will generally keep the gum 
moist; and any vermin that may rise from the 
earth, in the course of the spring, will be arrested 
by the guin, and the tobacco will kill them effec- 
tually. There is one species of grub that never 
quits the ground till he becomes a kind of butter- 
fly. This species destroys cabbages and cauliflowers, 
by attacking the roots about an inch under the sur- 
face of the earth. It would therefore be proper, 
befool these vegetables are hoed up, to give a 
small portion of the infusion to each plant from a 

3 
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tin tea-kettle. And it is further recommended, 
when these plants are taken up to be transplanted, 
that their roots should be put in the infusion for a 
few minutes before they are dibbled into the earth. 
It is w'onderful how much this infusion promotes 
the vigour of vegetation, where it gets to the roots 
of any plant. 

Vipers, which are common in gardens in Eng- 
land, and the south of Scotland, will soon forsake 
gardens in which the said infiision is used freely ; 
and the essential oil of tobacco, if applied to the 
mouth of a viper, upon the tip of a smaE rod, till 
it bites at the rod, will kill the reptile to a certain- 
ty. This oil will kill the most poisonous snakes 
of warm climates. 

The tobacco-leaf }ields a considerable quantity of 
essential oil, which is readily obtained by smoking 
tobacco in a tube nipple-glass. The oil will con- 
dense in the bulb of the nipple-glass ; and it is so 
extremely caustic, that it will destroy the epidermis 
where it touches the human skin. 

It is peculiarly gratifying to observe, that the said 
infusion with gum-arabiq,* and flour of sulphur will 
be found a most important article to the former in the 
pickling of wheat or bailey seed ; and it is not neces- 
sary that the grain should be in the liquor above half 
an hour. The grain should be put in the infnsibu 
in large tubs ; and, when taken up, put in bags^ aM 


^ TIi€' priticipal use of tfee^gum-araWc is to cany ilie fiour 
©f sulpiiiir into tlie soil attached to the 
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Lochcoat Loch is situated in a deep valley, nearly 
at the eastern extremity of the parish of Tor- 
phichen, in the county of Linlithgow. The extent 
of it, and of the adjoining marsh, was about 22 
Scotch acres. 

It is surrounded on every side by high grounds ; 
nearly the whole was covered by water, and chiefly 
overgrown by the Equisetum palustre or large bog 
pipe. It was amply slocked with pike, but, except 
the amusement afforded to the angler, and its 
beauty, the lake seemed a useless appendage to a 
property of a few hundred acres. 

On the other hand, as, upon different soundings, 
the greatest depth of water was found to be five 
feet, and below it twelve feet of the richest alluvial 
mud, the value of such an acquisition, supposing 
that the draining could be accomplished, seemed 
• very great. 

The only obstacle seemed to be the want of a 
suflicient outlet and fall for the drains, for though 
there was a subterraneous passage, through which 
the water from the lake had for ages found an issue, 
at first glance it did not appear likely to answer 
the object in view. 

An experienced leveller was therefore applied to ; 
the levels were taken by him, and he reported that 
L. 400 might be necessary for opening an outlet at 
the west end, besides the expence of the necessary 
drains; and, he added, that no relianee coul#%e 
placed on the natural outlet. 

It subsequently appeared that he ha<funder-cal- 
culated the extent that the mud might subside 



OF I.OCHCOAX I,OCH. 


243 


upon tile water being let off, which occasioned a 
considerable addition to the expence. 

Notwithstanding this report, I was induced to 
persist in my intention of attempting the under- 
taking, placing much reliance upon the practical 
skill and knowledge of the mineral kingdom pos- 
sessed by the person who proposed to contract for 
the operation. 

The water appeared to permeate a porous stra- 
tum of basaltic rock, lying under the limestone, 
which is found in the adjoining high ground, and 
it occurred to me, that if this natural outlet were 
enlarged and deepened, there could be little danger 
of the success of the operation. 

During winter 1819, and the early part of spring 
1820, by the indefatigable exertions of the con- 
tractor, the outlet was opened up, and the drains 
so far advanced, as that the water was let off in 
April 1820. The surface then exhibited a slieet 
of black unctuous mud. Three acres, where there 
was some solidity, were digged and sown with oats ; 
other 3 acres were ploughed and planted with po- 
tatoes, and sown with carrots and rape, and the re- 
maining 12 acres were, in the month of August, 
pointed over with the spade, laid off in 12 feet 
ridges, and strewed very thick with rye-grass seeds, 
with a small mixture of broad clover and rape. 

In February 1821, as had been anticipated, it 
became necessary to vriden and deepen the outlet, 
and to open a tunnel for a few yards ipto the side 
of the hill. 

d 2 
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After this, the other ditches which hitherto, 
from the softness of the ground, and their ten- 
dency to slide in, had not been carried to the re- 
quisite depth, were completed before the month of 
July, and the whole is now exhibited in the draw- 
ing, which will be easily understood from the expla- 
nation subjoined to it *. A sluice was constructed, 
so that, at any future period, the ground may be irri- 
gated, and a close grate was added, through which 
the water passes, without the risk of the covered 
outlet being choked up by the leaves or mud. 

In 1821, the dry ground, to the extent of 3 
acres, was sown with oats and grass seeds ; 2 acres 
where the equisetum- (pipes) had been always most 
abundant, were planted with cabbages, and in the 
end of the season were sown with grass seeds. 

Though the crops of oats and cabbages were ex- 
cellent, by far the niost abundant crop was from the 
ground sown (in August 1820) with grass seeds. 

From the 30 th of April till the middle of No- 
vember, there was a constant succession of grass ; 
even six cuttings were got, and it deemed nearly 
impossible to keep it down, by the daily supplies of 
grass given in the house, to 8 cows 2 horses and 
3 ponies, during the period Just mentioned ; and 
2000 stones of excellent hay were stacked up. 

The whole ground drained was now in grass, 
and to save the expence of cultivation, and that the 
ground may become perfectly consolidated, I have 
kept it under the same management during the 

• See Plate V. 
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present season, (1822.) The grass was ready for cut- 
ting by the middle of May, and though abundant 
corn crops may he relied upon, it appears, that at 
the present low prices of grain, it will- be more ad- 
visable to trust to the returns from the grass. 

Besides constantly soiling 5 cows, 2 horses and 
3 ponies with cut grass, 2 full crops of well ripened 
rye-grass hay have been made and stored, the first 
by estimation 200 stones per acre, and the second 
upwards of 100 stones per acre. I’he sward is close 
and well rooted, and is now kept down by sheep, 
which were put upon it after the last crop of hay 
•R’as removed, before the end of October. 

The expence of the whole operation has appa- 
rently been moderate. The drains, of which the 
covered ones are 5 feet deep, and the open ones of 
diiFereut depths, as stated on the plan, and the 
digging and building of the tunnel and sluice, 
cost - - - L.250 0 0 

And the digging of the 22 acres of 
ground included in the lake and 
mar-sh for both crops, and for ridg- 
ing, opening and clearing of the 
furrows, - - 132 0 0 

Total L. 382 0 0 

It may he pjroper, in condnding, to adij, t)iat the 
tunnel and drains have been found to be thorough- 
ly serviceable ; the water, even in the most severe 
floods, has always made its escape freely, and, as 
the improvement appears a beneficial one, so, from 
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present appearances, it may be reasonably hoped to 
be permanent. 

Muiuavonside House, I 
mil November 1822, J 

We, two of the Members of the Highland So- 
ciety of Scotland, hereby certify. That we were well 
acquainted with Lochcoat Loch, before it was drain- 
ed by Mr Wishart ; that we visited, last summer, 
the ground drained, when it was bearing a crop of 
rye-grass hay, and that, in our opinion, it is now 
in such a state as to produce useful herbage for the 
pasturage of cattle and sheep, 

Alex. Maejobibaxks. 
Alex. Macleod. 

At Edinburgh, the Qth day of November 1822 
years . — In presence of John Mowbray, Esq, 
one of his Majesty’s Justices of the Peace for 
the county of Edinburgh, 

Compeared Patrick Wishart, writer to the Sig- 
net, who deponed and made oath. That the opera- 
tions stated in the preceding report were truly per- 
formed by him, and at his expence, at the times 
therein specified ; and that the extent of the drains 
mentioned in the sketch or drawing by Alexander 
Thornton, hereto annexed, is,, as therein stated, to 
the best of his knowledge tnd belief, 566 roods 
Scotch measure. All which is truth, as the de- 
ponent shall answer to God. 

Pat. Wi$|J[|Ut. 

Sworn before me, ti 

J. Mowbkay, J. P. . 
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X HE Society ha-ping offered, in 1821, premiums 
for the drainage of moss or bog lands, with a view 
to the amelioration of the climate, as well as to the 
improvement of the soil, the first premium (being a 
piece of plate. Twenty Guineas value) for an extent 
of not less than 500 roods ; and the second (a piece 
of plate of Ten Guineas value) for an extent of not 
less than 300 roods ; and which premiums were con- 
tinued in 1822 ; — several communications were duly 
lodged with the Secretary, in claim of these premi- 
ums. The substance of these, which it is thought 
unnecessary to publish at full length, may be short- 
ly stated as follb'^s.’ 

1. Rt/ Mr Gosmo Falconer o/ 
in the parish qf SMtts. 

The extent drained about 15 or 16 acres of 
deep moss, and the length of the 2800 roods 
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of sis yards. In its natural state, the moss was of 
an irregular surface, covered with heath and stag- 
nant watei’, and of little or no value. The drains 
had the effect of rendering it fit for the application 
of manure, and for being planted, or for producing 
grain or grasses. It was : delved with the spade, 
laid off into regular broad ridges, covered with ashes, 
and somi with oats, timothy-grass and rye-grass, in 
1822. On account of the excessive drought of that 
summer, the oats were but a poor crop, but the 
grasses promised to establish themselves, and to co- 
ver the land with useful herbage.— The first premia 
urn was voted to Mr Falconer. 

2. By Mr Andrew Hobeutson, Tenant in 
Myrehead, parish of 3£uiravonside, county 
of Stirling. 

The extent drained was 27 acres 2 roods 8 falls, 
and the length of the drains 1704 roods. The moss, 
which was in different situations, was not all of the 
same description ; but every part of it was in an un- 
productive state, owing to stagnant w'ater and su- 
perabundant moisture. One of the certificates bears, 
that, when there was any frost in summer, the bogs 
were always covered with a dark mist in the morn- 
ing, which was thought to be injurious to the crops 
in the neighbourhood. By means of Mr Robert- 
son’s operations in draining and cultivating these 
bogs, the whole were effectually cleared of water, and, 
in as far as circuifistancqs would admit, read® 
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for raising grain, or producing useful herbage. The 
drains ■were partly open and partly covered ; the for- 
mer done at an expence of Is. per rood, and the lat- 
ter at 2s. lOd. per rood; the whole amounting to 
L. 169 : 14 : 4 5 but a great part of this expence 
would have been saved, if the plots drained had been 
contiguous. The open drains were made 2 feet wide 
at the surface for every foot in depth ; so that for a 
drain 4 feet deep, the ground was broken at top 8 
feet wide. The close drains were between 3 and 4 
feet wide at the surface, and from Si to 7 feet deep. 
Such drains, Mr B-obertson thinks, should seldom 
or never be less than 4 feet deep; “because they 
subside so much, that they w^ould require 2 feet of 
earth, at least, above the stones.” When the bot- 
tom of the covered drains was soft, or consisted of 
a running sand, thorns or brushwood were first laid 
in, to keep the stones from sinking, and then the 
rest of the drain was filled with stones in the usual 
manner. In some places, ivhere the bottom was 
soft, and the drains deep, nothing but thonis and 
small branches of trees were used in filling them. 
These were first covered with turf, and then sand or 
earth was laid above the turf, to keep the branches 
close together, the moss itself being thought too 
light for that purpose: In 1822, the land so drain- 
ed was partly in turnips, but chiefly in oats. The 
turnips, which were after a crop of oats taken the 
year before, and well dunged, 'produced a middling 
crop. Ifhe oats were unequal, in Soibe places very 
good, in others so inferior as to proillcc little more 
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than the seed; but the whole averaged about 4 
bolls per aere.—The second premium was adjudged 
to Mr Robertson. 

3. By Mr Alexander Calder, Tenant in 
Starlaw, parish of Bathgate, county of 
UtiUthgow. 

The length of the drains, in this case, was 895 
roods, and the expenee about L. 60 Sterling. The 
extent of the moss, on which the drains were made, 
is not stated; but it is certified, that a very great 
improvement was effected by means of them ; and 
that the land had been brought into a state fit for 
bearing com, and useful herbage.— The Society 
awarded a third premium, of Five Guineas, to Mr 
Calder. 
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Premiums having been offered by the Society for 
the finest quality of kelp made on the coasts of the 
counties of Inverness and Ross, in 1821 and 1822, 
communications and specimens of kelp were trans- 
mitted by the four claimants to be immediately 
mentioned. These specimens were analysed by Dr 
Fyffe, the author of a very valuable article on this 
subject, in the last volume of the Transactions. 

With regard to the mode of manufacturing kelp, 
some useful information has been already laid before 
the public, in the first mid subsequent volumes of the 
Transactions, which renders it unnecessary to de- 
scribe, at length, the various processes adopted by 
different iudividusls, vrhich differ rather in the de- 
gree of care and attention bestowed, than in the ge- 
neral management ; but the communication of Mrs 
Anne Gampbell of Strottd in Harris, to whom the 
first premium was awarded, seems Kkelj^ to be so 
useful in other respects, as well as on this point, that 
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it has been thought expedient to insert it, without 
alteration or abridgment. 

Account Manufacture Kelp cni the farm <f Stremd 
in Harris^ possessed in taeJe bp M}'s Anke Campbell; 
transmitted, idth Specimens qf Kelp made in 1821 , by 
Alexaxdeb Macleod, her Factor. 

1st, The quantity of kelp manufactured on the 
farm of Strond, this season, was 315 tons. 

All the kelp was made from cut-ware of two 
years growth. 

$d, The plants used were Fueus nodosus, or lady- 
ware*, Fucus vesiculosus, or bell-ware ; and Fucus 
serratus, or black-ware. 

It may not be superfluous to remark, that all the 
kelp made of cut-ware is from these different plants, 
and that they are always mixed together, as the diffe- 
rent varieties grow on kelp-shores generally, an din the 
following order : The Fucus nodosus grows on that 
part of the shore between high-water spring-tides, 
and high-water neap-tides; and mucous bell- ware, 
named ^rcepec/i by the manufacturers, is interspersed 
with it. As these kinds of ware are but seldom co- 
vered by the sea. they are short, and only a little of 
them can be obtained. The Fucus vesiculosus, or 
bell-ware, grows on that part of the shore between 
high-water neap-tides, and low-water neap-tides. 
From, the circumstance of this ware being alternate- 
ly covered by the sea, and exposed to the air for 
nearly the same space of time, it grows stronger than 
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aay of the other varieties ; is consequently more 
plentiful, and most productive. That part of it 
which grows near low- water-mark neap-tides, is of 
a thinner texture, and is called Floating-ware, or 
Gleuracli. The Fucus serratus, or black ware, grows 
between low-water neap-tides and low-water spring- 
tides ; this variety of ware is plentiful on such shores 
as are fiat, and which only ebb with spring-tides. 
Black ware makes good kelp, but is not productive, 
from its thin texture. 

Different varieties of tangle-ware appear lower 
down than the black whre at low-water spring-tides, 
but are not cut for kelp-making in those parts, and 
are only used, when drifted ashore, for making cast- 
ware kelp. 

4f/i, The specimens of Strond kelp, noAV sent to 
the Society, were taken, without any pains of selec- 
tion, from about 60 tons of the kelp ; each specimen 
sent being taken from different kelp-kilns, contain- 
ing from 2 to 2^ tons of kelp each. All the kelp 
made on the farm, was equal, in quality, to the spb- 
einrens sent, with the exception of about 6 tons, 
which were made in a bay, into which there is a run 
of fresh-w’ater, and where the ware is only covered 
Avith salt-water with spring-tides. Kelp made of 
such w'are contains less of the alkaline-salts than 
when it is made from that which grows in strong 
tide-ways.'^ A''' ' 

5th, The kelp from which the speeirqens AA'ere 
taken was sold hy Messrs Macdonald and ilavens- 
croft, agents, Liverpool, for L. 10, 5s. per ton, 
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%th. The process of manufaetoing this kelp is as 
follows, and though similar, may he found to differ, 
in some respects, from the general mode of kelp-ma- 
king. Wherein I consider this difference lies I will 
point out, hy underscoring (printing in Italics) that 
part of the description of the process. 

1^4 The wmre is cut off the rocks with a com- 
mon hook, similar to that used for shearing (reaping,) 
hut stronger, and having a rougher edge. 

%d, Care is taken to land the ware on clean 
spreading ground ; and if any sand or mud is found 
to stick to the ware, it is always washed before 
landing it. 

%d, The ware is spread out every dry day, and 
made into small cocks at night. When, in this way, 
it is found to be pretty dry, it is made into larger 
cocks, md. left to heat; in them for or eight 
days; hut if the ware is of that description which 
I have mentioned above, as growing in bays, into 
which there is a run of water, siich ware is al- 
ways left in large cocks from fifteen to twenty 
days. 

Uh, The ware being thus securedf a dry day, 
with a good breeze of wind, is watched for, in order 
to burn it. '' . . ; . 

Mh, The kelp-kilns are constructed of middle 
sized stones, of hard texture, and built up carelessly ; 
the outsides of the kilns are covered with turf: the 
length of each kiln is from 15 to 18 feet; breadth 
Sj feet, height 2 feet. They are made on the sur* 
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face of the ground, and on the firmest sward they 
can find. 

Qihf The process of burning is as follows : A small 
bundle of straw or heather is set on fire ; the dryest 
part of the ware is placed over this, and gradually 
added, until the flames become general through the 
kiln ; then the ware to be bmmt is thrown in, little 
by little, till the whole is reduced to ashes. If, 
however, it happens, that the day is too calm, or 
that the ware is not sufficiently dry, so that the 
ashes cool, and cake into white crusts, the manvr- 
facturer stops burning any mare, until he rakes 
all the ashes in the kiln ; then commences burning 
again, and goes on in this w'ay until he has the 
whole thoroughly burnt. W ant of attention to this 
method leaves kelp of a white colour, and porous 
texture. 

7th, The last process is the raking or working of 
the ashes with an iron with a wooden handle, made 
for the purpose, until the whole is brought into a so- 
lid semivitrified state. Most manufacturers com- 
mence this process immediately after the last part of 
the ware is put on the kiln, and when a good deal of 
the ware is not sufficiently burnt, and of a black co- 
lour. The Strond manufacturers, however, do not 
commence raking the ashes for at least half an hour 
after the last of the ware is put on ; so that fhe 
whole may be thoroughly burnt. Want of atten- 
tion to this particular leaves kelp of mi ugly black 
colour. 
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The raking of the ashes is simply done, by work- 
ing the kelp-irons through it, until the whole be- 
comes a semi-vitrified mass : three or four men are 
employed at this process. If fewer, the ashes will 
not be sufficiently worked, and consequently a great 
part of them must be mixed in the next burning. 

Finally, The kelp is broken into pieces of about 
2 cwt. : these are made into conical heaps, covered 
with dry ware, and o^er that is placed a layer of turf, 
which secui'es the kelp tolerably w’ell, if early shipped. 


The next coinmunicatioir is from Mr Akchi- 
BALB Macboxalb, tacksman of Rhue, in Arisaig, 
county of Inverness. The specimen of kelp sent with 
this was made in 1822, and sold in Liverpool at Nine 
Gtdneas per ton. It was, like the former, made from 
sea-weed of two years’ growth. Mr Macdonald 
thinks, that, in many places, too much air is admitted 
into the kilns at the time of burning, for the sake of 
doing more work in a given time ; but that the kelp is 
never so good as when burnt in close kilns. He covers 
the bottom of them with sods, to prevent the gravel 
or sand from mixing w ith the kelp, in the operation 
of working it with the irons. Much care is taken to 
protect the weed, while in the course of being pre- 
pared for the kihis, from rain or night-dews, by col- 
lecting it every night into cocks, larger or smaller, 
according to the degree of seasoning it has got. If 
it has got too much sun in drying, it should be 
made up in large tramp-cocks, there to remain for 
ten or twelve days, until it gets moist again before 
burning. 
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A third specimen was sent by John Noeman 
Macleod, Esq. of Macleod, in the Isle of Skye, ma- 
nufactured in 1822. This was made from cut- ware, 
partly of three years growth, but the greater part 
of only two years, by the common process followed 
in the Highlands. ^ 

The last specimen was sent from the shores of Lieu- 
tenant-Colonel Alexandee Macdonald of Lyn- 
dale, in the Isle of Skye. This was made in 1822, 
from weed partly of the growth of three years, but 
chiefly of only two years. Mr Macdonald “ always 
makes his manufacturers keep the sea-weed sevaral 
days, say six or eight, in the large cocks, after it is 
dried, tmless a change of weather prevent them ; as 
he has found from experience, that it is afterwards 
easier reduced into a liquid state in the burning, and 
that the sulphur more freely evaporates, than when 
the sea-weed is burned immediately after it is dried.” 

It appears from Dr Fyfe’s an^yses of these four 
specimens of kelp, that tlie quantity of soda and so- 
luble matter in each was as follows : 


Mrs .Campbell\ - . 

Soda* 

5.4! 

Sotobie 

matter, 

63 

Mr Macdonald’s of Rhue, 

4.4- 

86 

' Mr Macleod\ - ■ 

6.1 

6S 

Mr Macdonald’s of Lyndale, 

6.6 

56 

The two last specimens, 

though they contaihed 


the gi-eatest quantity of soda, arrived too late ; and 
there was some defect in the certificates required. 
On this account, neither of them was found entitled 
to the Society’s premium. 


TOL. VI. 
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The Society Eaving, in 1821 and 1822, offered 
honorary premiums for the greatest extent of ground 
planted, after being well enclosed, the land to be 
within three miles of water-carriage, or having easy 
access thereto, and situated within the county of 
Dunbarton, the Isle of Sky, and small isles adja- 
cent, and the Black Isle, a district in Boss-shire, — 
it appears from the certificates produced in claim of 
these premiums, that the extent planted between 
February 1821 and November 1822, by the pro- 
prietors to whom they were awarded in the diffe- 
rent districts, was as follows, viz. : 

There was planted by the Right Honourable 
Loun Macdonald, on his estate in the Isle of 
Skye, in new enclosures, in the parish of Sleat, 18,800 
trees on about 8 acres, besides 10,000 more, which 
were used in making up former plantations ; and at 
Portree, 73,800 plants in enclosures, extending to 
betwixt 30 and 40 acres. These plantations Were 
all made in spring 1821, within the period fixed 
by the terms of the Society. In 1820, his Lord- 
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ship planted 47>500 trees, also in the parish of 
Sleat. The different fences were , a stone-dike, a 
feal-dike, and a feal-dike with ditch and hedge. The 
kind of plants, and the proportion of each, was dif- 
ferent in the different situations, those used in the 
greatest number being ash, elm, oak, lardi, Scots, 
spruce, and silver firs, with a variety of other kinds 
in smaller proportions. The first premium for the 
islands was awarded to Lord Macdonald. 

Colin Mackenzie, Esq. of Kilcoy, enclosed 
and planted, within the period before mentioned, B79 
acres 1 rood 31 falls, in the county of Ross, Con^ 
sisting of 


Oaks, 


188,000 

Scots fir, 

- 

249,000 

Larch, 

- 

25,000 

Alder, &c. ' 

- 

5,000 

Ash, 

- 

1 

o 

o 

o 

OmaBiental trees, chesnut, birch, &c. 7,000 

In all, 501,000 


One of the plantations, extending to about 200 
acres, was entirely of oak, except a belt of firs 
around it for shelter. This was meant as an expe- 
riment, to ascertain how far oak copses might not 
thrive as well in that part of the country as they 
do in other quarters. The plants were placed at 
4 or 6 feet distant, according to the quality of the 
soil; all reared in Mr Mackenzie’s otyn nursery, 
and their age generally two years transplanted. 
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The first premium on the mainland was voted to 
Mr Mackenzie. 

Two premiums were awarded for plantations in 
Dunbartonshire. The first to H. Macdonald Bu- 
chan an, Esq. of Drumakile, whohad planted, with- 
in the period before mentioned, 65 acres 2 roods 1 
fall, with 261,000 trees ; one-fourth oak, one-fourth 
larch, and the rest ash, spruce, and Scots firs, in equal 
quantities, with some wiUows, where the land did 
not admit of being fully drained : and the second to 
Sir James Colquhoun of Luss, Bart'., whose plan-- 
tations, within the period in question, extended to 
61 acres 2 roods 84 Mis ; the number of plants be- 
ing 396,900, consisting of larch, oak, and Scots 
and spruce firs. The fences, which were of stone, 
cost - - - - L.159 3 4f 

And the ^ains,. - - 177 6 5 

Together, L.336 9 9 

The object of the Society in offering these pre- 
miums, being to ascertain whether plantations would 
thrive on the coasts of the Highlands and the West- 
ern Isles of Scotland ; it is satisfactory to have to 
add, that hitherto, there seems no reason to doubt,, 
that these experiments will be attended with suc- 
cess. 
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IJuRING the late depression in the prices of com, 
it occurred to the Society, that it might he useftil to 
obtain returns of the produce of the dairy, which, in 
Scotland, is chiefly confined to the neighboiurhood 
of large towns, and some of the western counties. 
For this purpose, among others, they offered two 
premiums in 1821 , for the best managed dairy of 
not less than six cows, in two separate districts ; 
one of them comprehending the counties of Had- 
dington and Linlithgow, and the other the counties 
of Stirling, Dunbarton, and Renffew ; and they 
have since extended them to other districts. The 
claims to which premiums have been already award- 
ed are, one for the first district, for the year ending 
November 1821 ; and two for the second district, 
for the year ending November 1822 , As there 
does not appear any thing peculiar in the manage- 
ment of these dairies, it may be suflicient to state 
here the general results only. 

It appears from the affidavit and certificates pro- 
duced by William Boak, tenant at Livingstone 
Bloom, in the parish of Livingstone, and county of 
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Linlithgow, that 18 cows kept by him, partly of the 
Ayrshire breed and partly of the breed of that dis» 
trictj produced in the year ending November 1821, 
of butter and butter-milk, as follows, viz. : 


Butter 3398| lb. sold in Edinburgh for L. 236 9 0 
130 lb. used in Mr Boak’s family, 8 14 0 


3528| lb. being at the rate of near ' 
68 lb. p. week, at I6^d, p. lb. 


245 8 0 


Milk 37,800 pints sold in Edinburgh, for 188 4 0 
2,555 — used in the family, 12 8 6 


40,355. 11 0| pints per day, a ) 

l-j® 5 d. per pint, - 1 ^ 


200 12 5 


Hence the value of the butter being, - L. 245 8 0 
And of the butter-milk, - - 200 12 5 


Together, L. 445 IS 5 


And the number of cows 18, the value of 1 
the produce -per cow, is - - , 


24 IS 3 


The first premium for the second district was 
awarded to Misses Elizabeth and Frances Dun- 
lop, at Househill, in the Abbey Parish of Paisley. 
The number of cows kept was nineteen, all of the 
Ayrshire breed ; and the produce, as appears by an 
articulate statement, amounted in value to L. 302, 
^s. 5d., which is at the rate of L. 15 : 18 ; 5 per 
cow. This was for the year ending 1st November 
1822. The articles were butter, milk, and cream, 
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of each of which a large proportion was used in the 
femily, and the rest sold in the town of Paisley ; 
but the prices are not specified. 

The second premium for the second district was 
awarded to Mr John Gow, tenant in Portnellan, in 
the county of Dunbarton. The number of cows 
was 12, all of the Ayrshire breed ; and the produce 
was sold in the state of butter and butter-milk. 
The returns are declared to have been at the rate 
of L. 10 per cow, exclusive of butter and milk used 
in the family, and milk employed in rearing 3 
calves. This was for the year ending 1st Deeembar 
1822. 

In none of these communications is the ex- 
pence of food and management stated, or the inte- 
rest on the capital employed, or the additional al- 
lowance required for supporting the stock ; so that 
the nett profits per cow cannot be ascertained. It 
does not appear that the thermometer was used in 
any of these dairies. 



REPORT OF EXPERIMENTS 


IN RECLAIMING 

drift or blowing sand, 

AHB CONVEUTINa THE LAND INTO HSEFOL PER- 
MANENT PASTURE, 

Made by Alexander N. Macleod, Esq. of Harris on, 
his Estate of Harris, in 1819 and 1820. 

We have viewed the improvements carried on 
upon the farm of Nisabost, in the parish of Harris, 
and county of Inverness, by Alexander N. Mac- 
leod. Esq. of Harris, who has completely succeeded 
in reclaiming and bringing into useful permanent 
pasture above 100 Scotch acres of useless blowing 
sand, by planting in it Arundo arenaria, well 
knoAvn in the Hebrides by the name of JBent Grass, 
and also by sowing rape-seed on it in a small pro- 
portion. The rape-seed requiring to be covered 
with sea-weed, or some other manure, immediately 
after sowing, is not considered so beneficial as the 
grass, as this requires no manure, or any other cul- 
tivation or top-dressing whatever, after being pro- 
perly planted. 

The operations commenced upon the above farm 
in the month of September 1819, by cutting the 
Anmdo arenaria, or bent-grass, about two inches 
below the surface, with a small thin-edged spade, 
with a short handle, which a man can use in his 
right hand, at the same time taking hold of the 
grass in his left; other persons carrying it to the 
blowing-sand to be planted in a hole or rather a cut 
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made in the sand, about 8 or 9 inches deep (and 
deeper where the sand is very open and much ex- 
posed), by a large narrow-pointed spade. A hand- 
ful otArundo arenarici, or hent-grass, was put 
into each of these cuts, which were about 12 inches 
distant, more or less, according to the exposure of 
the situation. When properly fixed in the blowing 
sand, the roots be^n to grow, and spread under the 
surface, in the coxurse of a month after planting. 

The Arundo arenaria, or bent-grass, may he 
cut without any material injury to the ground from 
which it is taken, as it will afterwards grow as wdl 
as if it were not cut at all. 

When Harris commenced the operations in re- 
claiming the tract of ground alluded to, it was al- 
together covered with blowing sand in winter and 
spring, and nearly so in summer. A great part of 
it consisted of high banks of sand, which did not 
produce grass or verdure of any kind whatever. 

T\\q Arundo arenaria, qt bent- grass, is relished 
by cattle in summer, but it is of greater value, by 
preserving it on the ground for wintering cattle. 
It would be injudicious to cut it, because it will 
stand the winter better than any other grass, and is 
seldom covered with snow, Neither wind, rain, 
nor frost will destroy it ; but the old grass naturally 
decays towards the latter end of spring and the be- 
ginning of summer, as the new crop grows. 

Wlnte and^^ clover will grow ^ontaneousif 
among this grass in the course ^ ^ years, pro- 

vided it is well secured, j It will produce seed in 
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some instances, within twelve months after plant- 
ing ; but the seed does not, on high exposed situa- 
tions, come to the maturity that seed requires for 
sowing. On this account, to propagate this grass 
from the root, is considered preferable to sowing. 

The Arundo arenaria or bent-grass operations, 
should not commence in any season earlier than 
about the 20th October, and should be given up 
about the beginning of March, as this planting 
thrives much better in the wet season. 

Harris enclosed with palings, and planted with 
this grass two considerable tracts on the farms of 
the Bowes ; and Donald Stewart, factor for Har- 
ris, also planted with the foresaid grass, a great tract 
of blowing-sand on the farm of Luskintyre ; but as 
no land-surveyor at present resides nearer than In- 
verness, which is about 150 miles (besides femes) 
from these enclosures, the expence of bringing one 
that distance would be very considerable ; therefore 
we cannot state the number of acres reclaimed from 
the blowing or drift-sand in these enclosures. How- 
ever, as we have Mr William Bald’s plan and sur- 
vey of the farm of Nisabost before us, we are en- 
abled to state with accuracy, that above 100 acres, 
formerly of useless sand, are now in useful pasture ; 
and from our own knowledge these eighteen years 
back, of the dangerous state of the foresaid tract of 
land to the adjoining ground, we really think that 
the experiment may be repeated with every pros- 
pect of success in similar situations *. 


• A former report, substantially the same as the preceding, 
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[The following account of the plant, and of the sand re- 
ferred to, in tire preceding report, is taken from a 
communication made by a scientific gentleman * who 
had long resided in Harris, and seems to have paid 
much attention to this interesting subject. — Ed.^ 

The plant in question is a species of the genus 
Arundo, belonging to the natural order of Grami- 
nece, and to the third class of the Linnaean system. 
Its specific name is Arundo arenaria, and it is 
thus characterised : 

A. with a spiked panicle, valves of the calyx 
acute, corolla nearly as long as the calyx, thrice 
as long as the tuft of hairs ; leaves involute, 
pungent. 

It is perennial ; from 2 to 3 feet high ; flowers 
in July. It is found in loose sand upon the sea- 
shore. The root is repent, very long, (often 20 feet). 
Culm stiff*, with only one joint above the sand ; 
greenish-yellow, tinged with red. Leaves very long, 
numerous, mostly radical, involute, acuminate and 
pungent. Panicle spiked, compact, linear, attenu- 
ated at each end, about 5 inches long. Calyx un- 
equ^ membranous, scabrous at the keel. Glumes 
of the corolla sub-membranous but stiflp, nerved, 
roughish. Anthers large, purple. Very few of the 
seeds come to perfection in this country, although 


dated Han-is, 8th November 1822, is signed by Donald Stew- 
art, J. P., and Alexander Bethune, J. P. — Md 

* Mr Macgillivray, Assistant to Professor Jameson. 
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in the north of Iceland, according to Henderson, 
the produce of this plant is frequently used as grain. 

This plant is generally known in Scotland by 
the name of Sent ; in Gaelic it is called Muran ; 
on the coast of l^orfolk. Marram. It is common 
on the coast wherever there is loose sand, which it 
seems to bind down by its long tough roots. At 
Aberdeen it is manufactured into door-mats, called 
basses; it also makes excellent floor-brushes. In 
the Outer Hebrides, w'here it is plentiful, it serves 
many purposes in domestic and rural economy, being 
made into ropes for various uses ; mats for pack-sad- 
dles, bags, mats, vessels for preparing and holding 
grain and meal, and lastly into hats. When made 
into meal vessels, it is bound together by its own 
slender and very tough roots ; but this should be 
prevented, as the digging for them looses the sand. 
These vessels are very similar in appearance to those 
used by the Cafires for holding their water and milk. 
In Holland it is planted for the purpose of binding 
the sands; and this practice has been introduced 
among us by Mr Madeod of Harris, who has tried 
it extensively upon his estate. * 

The sands of the Outer Hebrides are almost ex- 
clusively confined to the west coast, being of very 
rare occurrence on the east, which is heathy. They 
do not form a continuous line, but are interrupted 
by extensive tracts of rock and pasture. The na- 
ture of drift-sand being sufiiciently understood, it is 
unnecessary to enter upon its description, more es- 

® This description is copied from an Accotint of the Plants 
growing in the neighhonrhood of Aberdeen^ not pnbli&hed« 
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pecially as tlie phenomena which it presents are 
well delineated in Dr Walker’s Economical History 
of the Hebrides, a work replete with useful infor- 
mation. The sand of this interesting range of 
islands is essentially calcareotis, being very different 
in this respect from that of the east coast of Scot- 
land, as that near Aberdeen, for example, and on 
the shores of the Murray Frith, and Frith of Forth, 
which is siliceous. The latter consists chiefly of 
rounded grains of white quartz, whereas the sand of 
the Hebrides consists of comminuted shells. The 
origin of the quaxtzy-sand is commonly attributed 
to the disintegration of strata of sandstone, or of 
granitic rocks ; that of the shelly sand, we know 
must be from the envelopes of molluscous animals. 
On examining the sand .of Harris, we find it consist- 
ing of fi-agments chiefly of Mytili, Myse, Venuses, 
Cardia, and Patellae. The Patella vulgata occurs 
in great quantities, and at a considerable distance 
from the shore, in a scarcely altered state; the ani- 
mal, however, being used as a common article of 
food in the Hebrides, the presence of these shells 
may, perhaps, be accounted for by this circum- 
stance. The Mytilus eduhs and Cardium edule 
form a prominent part : it is not easy to determine 
the other specie^ although in general it is pro- 
bable that they are the same as those existing at 
the present day, and can scarcely be considered 
as of primeval origin. In some places, however, 
we find fragments of the envelopes of vagjnated 
polypi, such as madrepores, and other genera, 
which go by the common name of Cotals. This 
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calcareous or shelly sand varies considerably in fine- 
ness ; that near the sea is in general, however, the 
coarsest. By the attrition which it undergoes in 
blowy weather, it is reduced to a very fine powder, 
and may be seen borne on the gale to the distance 
of upwards of a mile from land. It is only iii the 
islands of Berneray and Pabbay, however, that I 
have observed this phenomenon. 

With regard to the appearances exhibited by the 
Bent-grass when planted, it will perhaps be suffi- 
cient to state, that on being put into the sand in 
handfuls, with more or less of the root adhering, it 
retains some of its freshness during a great part of 
the winter, and in April following the young shoots 
make their appearance, the old grass falling and gra- 
dually decaying. There is ^ always in bent-planta- 
tions, or in natural bent-fields, a mixtm-e of this 
fresh and decayed grass in the same tufts, at almost 
aU seasons of the year. These tufts give shelter to 
the sand in their immediate neighbourhood, and 
when pretty close, fix it completely, so that the seeds 
of other plants, wafted thither by the wind, germi- 
nate in it, and soon fill up the intervals. The plants 
which commonly make their appearance in such si- 
tuations, are the Galium verum, Anthyllis vulnera- 
ria, Lotus comiculatus, Aira canina, Apargia au- 
tumnalis, Carex arenaria, Achillaea millefolium, Se- 
dum sexangulare, Daucus carota, and several others. 
In process of time a permanent sward is formed, in 
which case, as is learned from tracts of bent in a 
natural state, the bent seems to diminish in vigour, 
giving place to a more useful vegetation. 
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INTRODUCTORY NOTE 


BY 


Mr OLIPHANT, 

fcON'\)'ENER OF THE COMMITTEE. 


A-BOTJt twenty years ago, in the exercise of my pro- 
fessional duties, accident enabled me to restore a 
society whose name and existence had been nearly 
forgotten, viz. the Incorporation of Sailors of Pres- 
tonpans, and to replace the seamen of that town in 
the possession of their funds. The earlier records 
of this Society were lost, and those recovered did not 
contain their l^yrs ; the Cotirt of Session directed 
new regulations ^he framed, and submitted for their 
approval ; and the task of framing these devolved on 
me. Swp difficulty was experienced in apportion- 
ing the i^wances to be made in future to the re- 
venue of the society. The Revenue was to be de- 
rived from two sources ; 1st, The interest of a capi- 
tal of about L. 500 ; an4 Such annual contri- 
butions as the seamen could afford. The late Re- 
verend Mr Wilkie of Cults, a writer upon annuities, 
and the father of the celebrated painter, had the 
goodness to report upon the subject : but the contri- 
VOL- VI. s 
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butions, as proposed by Mr Wilkie, were higher, and' 
the allowances lower, than those of neighbouring 
Friendly Societies ; and mnch difficulty was felt in 
persuading the seamen of the propriety of the scheme 
proposed; — the amount of capital aeeumtdated by 
neighbouring boxes® decidedly out-weighing, in their 
consideration, every other authority. 

One seaman, who had been in three society-boxes, 
all of which had failed, exercised considerable in- 
fluence in repressing the desire of his brethren for 
high allowances ; and finally matters were arranged 
on a medium between the scheme of Mr Wilkie 
and the practice of the neighbouring societies. Mr 
Wilkie had stated the impossibility of establishing 
accurate calculations for Friendly Societies’ schemes, 
till the average rate of sickness among mankind 
should be ascertained. He proceeded on the sup- 
porition that one-twelfth part of the members would 
be constantly sick. This proportion, according to 
the experience of th® Society, has proved too high ; 
for, notwithstanding the allowan4» established are 
hgher than those proposed by Mr Wilkie, the so- 
dety now possesses a revenue of L. 50 a-year from 
land purchased, and a small sum laid oat at inte- 
rest ; and, calculating by the Tables subjoined, it is 
found to be in a condition to fulfil its present en- 
gagements for sick allowances, foneral money, wi- 


■ This word is used in Scotland to denote the Funds of a 
Sodety, sometirdes the Sodety itself. Thus, we ^y the Trades" 
Box, the Poors’ Box, &c. 
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dows’ pensions, and aids to orplians. On the other 
hand, the aflFairs of the neighhouring societies, whose 
example was recommended as a guide, have fallen into 
disorder. 

More recently, while residing in the country, ha- 
ving been requested by the members of a Friendly 
Society in a neighbouring village, who had taken 
alarm from the decline of their stock, to advise what 
increase of contribution might be held adequate to 
secure the permanence of their scheme, the practical 
inconvenience resulting from a want of knowledge 
of the probable rate of sickness was again pressed on 
my attention ; and the impression was strengthened 
by previous observation of the distress resulting from 
the miscalculation of Friendly Society schemes, and 
by the recent hardship arising to a meritorious indi- 
vidual, who, after having been 40 years a contributor 
to a box, without having ever drawn any allowance, 
had become bedrid ; and, by the shutting of the box, 
being left destitute, was reduced to pauperism and 
to dependence on the charity of the parish. 

At a conference with Mr Smith of Deanston, and 
with Mr Maelaren and Mr Beattie, the very intel- 
ligent Directors of the Deanston Society, whose 
questions I had been unable to answer satisfactorily, 
the propriety of a public inquiry to ascertain the 
average rate of sickness was suggested. Many wete 
better qualified than myself to take the lead in such 
an inquiry ; but not being able to prevail with any 
of the gentlemen to whom I applied for this purpose, 
I ventured, though indeed with mnch hesitation, to 

s 2, 
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briBg forward a notice of the ease in the Highland 
Society, with an humble suggestion that this Society 
should agree to offer premiums to Friendly Societies 
for returns of the ages of their members, and the 
sickness corresponding to those ages : The motion 
being adopted, a committee was appointed to con- 
duct the inquiry. 

The motion, as originally made, was merely to 
obtain certain data, leaving their application to 
others ; but the motion ultimately adopted being de- 
clared to be for “ enabling the Highland Society to 
suggest a remedy” for the evils consequent on the 
erroneous constitution . of Friendly SodetieSj^ it be- 
eame necessary to exhibit the apphcation of the data, 
if obtained. ■ 

A schedule of the information wanted, and an ex- 
emplification of a method of supplying it, both of 
which were arranged by Mr Alexander Will, of the 
Customs, having been circulated throughout Scot- 
land, numerous and elaborate returns from Fxi»diy 
Societies of the ages and sickness of their Mfeinbers 
were received ; and Mr John Lyon, Governor of 
Watson’s Hospital, after examining and digesting 
these returns, has had the goodness to institute 
computations, applying the knowledge thus ob- 
tained to the schetties of Friendly Societies. 

The Committee has been favoured with commu- 
nications from many gentlemen who took an interest 
in the inquiry ; and particular acknowledgments are 
due for those received from Thomas Peregrine 
Courtenay, Esq. M. P. Secretary to the India 
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Board of Controul; Dr Hamilton of Aberdeen; 
tbe B-everend Dr Henry Duncan of Ruthwell ; Pa- 
trick Cockbum, Esq. Accountant in Edinburgh; 
and Mr James Skirving, of tbe Stamp-office, Edin- 
burgh. 

Having been induced, by the circumstances above 
related, to move for the inquiry, and, as Convener 
of the Committee, having given my attention to the 
conduct of its details, my duty broi^ht me forward, 
(according to ordinary usage), to state its results ; it 
being proper that there should not be wanting some 
personal assurance that reasonable pains have been 
taken to avoid error. 


Edinbcesh, > 
March 12, 1824. j 
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EEPORT, &c. 


rr^ 

X HEBE are numerous instances to be found, among 
the labouring classes, of honourable minded men, who, 
at an advanced period of life, and when the evil is 
past remedy, are reduced, however reluctantly, to the 
necessity of stooping to receive the aid of parish cha- 
rity, owing to the failure of Friendly Societies, to 
whose funds they had contributed regularly during 
the whole period of vigorous life: a contribution 
made at the expence of many privations perhaps, 
but at the same time in the confident assurance of 
thus securing to themselves the object of their 
highest ambition, — an independent support during 
sickness, and old age. The observation of the fre- 
quency of such distressing oceuixences gave rise, in 
1820, to a motion in the Highland Society for an 
inquiry to ascertain the causes of the very general 
miscarriage of Friendly Society Schemes. 

General D^pumon of Friendly Societies. 

Friendly Societies arc widely diffused throughout 
the United Kingdom. In Aberdeenshire alone, the 
f e^ations of upwards of 200 Societies have been 
Confirined by the Justices of the County since 1793. 
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Jn tlie Edinburgii Review (Article 9.) of January 
1830, these institutions are stated to include one^ 
eighth part of the whole population of the Empire* 
and to distribute upwards of a Million and a half 
annually. Their chief object is to aid their mem- 
bers when incapacitated for labour by sickness, acci- 
dent, or the feebleness of age. 

Systems (^Insurance. 

The general exposure of numbers of persons to a 
common danger, conjoined with the uncert^ty as 
to the individual on whom the unfortunate lot may 
fall, led to the establishment of systems of insu- 
rance as mean's of alleviating the pressure on in- 
dividual sufferers. A common fund is raised by 
the contributions of many exposed to the common 
misfortune, each contributing according to his risk ; 
and from this fund relief is afforded as matter of 
right to the individual who happens to be the suf- 
ferer. Fire Insurance and Sea Insiuance compen- 
sate the loss or destruction of property by fire, ship- 
wreck, or capture by enemies. Life Insurance pro- 
vides for the widow, the children, or others depend- 
ent on persons whose professional or other inctanes 
terminate at their death. Health Insurance-schemes, 
such as the Friendly Societies of Scotland and the 
Benevolent Societies of England, provide rehof in 
the event of Incapacity for Labour. Life Insurance 
depends mainly on the rate of mortality ; Health In- 
surance on the rate of mortality and the rate of sick- 
ness combined. 
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The insurance of property is an ancient institu- 
tion. Life Insurance is of more modem growth, and 
until after the middle of last century its principles 
seem not to have been reduced to practical accuracy. 
The work of Dr Price shews, that the schemes, 
in his time, in consequence of being founded on er- 
roneous principles, went to ruin. The Scotch Mi- 
nisters’ Widows’ Fund, established about the mid- 
dle of last century, appears to have been one Ox the 
first institutions of this nature founded on just 
principles. A comparison of its capital, as previously 
computed, with the actual amount, as afterwards as- 
certained by experience, from 1748 to 1788, a pe- 
riod of 40 years, affords the following results : 



Computed Capital. 

Aotual Capital. 

1758, 

£47,401, 

£47,313 

1768, 

61,863, 

62,610 

1778, 

71,560, 

75,088 

1788, 

80,320, 

86,403 


The Life Insurance scheme, as applicable to the in- 
terests of the higher and wealthier dasses might be 
expected, according to the ordinary course of things, 
to reach practical maturity at an earlier period than 
the Friendly Society scheme, which concerns the 
labouring and highly valuable, but less wealthy, and 
less educated, classes of the people. 
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Imperjiciton ofFrmidly Society Schemes^ 

✓ 

Until the Life Insurance schemes had attained 
practical accuracy, the Health Insurance scheme, 
dependent on the same principles, could not be ma- 
tured. The improvement of the former paved the 
way, in so far, for that of the latter ; but, into the 
computation of the latter, there entered an addition- 
al element, viz. the rate of siehness among human, 
beings ; and this rate remained to he ascertained. 

Friendly Societies, thus left to the guidance of 
conjecture, at their outset, were unavoidably exposed 
to error. Their schemes have very generally mis- 
given ; but their experience lays the foundation of a 
more correct system, by affording data for computa- 
tion which could not perhaps have been attained 
through any other medium. Their errors are matter 
of no reproach. The spirit is to be admired, which, 
revolting at the humiliation of depending upon cha- 
rity, led their founders, seeking for the means of in- 
dependent support in sickness and in old age, to en- 
deavour to attain the desired end, regardless of the 
dangers of miscarriage. 

Attempts to improve them 

The reluciunce to give publicity to their transac- 
tions, a feeling very generally diffused, though now 
somewhat on the wane, and which cannot be justly 
blamed, how much soever its existence is to be re- 
gretted, has operated with Friendly Societies to 
their own detriment. A knowledge of the rate of 
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sickness among their members, as ascertained by their 
own experience, was necessary to the just computation 
of a Friendly Society scheme ; but the information 
was withheld by the very persons most interested 
in affording it, who seemed not aware of tlie im- 
portance of ascertaining the fact on a broad basis, 
and not to understand that the information was de- 
sired with a view to aid their meritorious endeavours 
to provide for their own independent support. 

Sir Frederick Morton Eden, who has published 
some notices respecting Friendly Societies, the ma- 
terials of which he did not obtain without consider- 
able difficulty, justly complains, “ That the persons 
entrusted with the management of the fonds of a 
te^dub, .0^ even iductant thm prish-offleers 
to gratify that curiosity which solicits information 
respecting receipts and dishmsements.” 

The Reverend Dr Henry Duncan of Ruthwell in 
Dumfriesshire, well known from his exertions in sys- 
tematising the Savings Bank Institution, says, in a 
communication with which the Committee has been 
ffivoured, “ I have myself experienced the difficulty 
of obtaining the information required, having, some 
years ago, made considerable efforts for this purpose, 
but without success. Indeed, no private individual 
is adequate to the task ; there are so many prejudices, 
as weU as so much indolence and indifference, to over- 
come.” 

On the usefulness of such institutions, and the 
disadvanri^es under which they still labour, Dr 
Dun^n remarks, “ It must be sufficiently obvious 
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that a labourer, or servant, or a mechanic, cannot, by 
the utmost exertions of his honest industry, accumu- 
late any considerable sum in a Bank for Savings in a 
very short period of time ; and that it is only by 
the unremitting labour and frugality of a series of 
years, that he can hope by this means to raise him- 
self above the fear of want. If a depositor should fall 
sick before he has laid up a sufficient fund for his 
maintenance, all his deposits vpill, in a fdW weeks, 
or at most in a few mouths, be exhausted, by the 
suspension of his earnings, and the expenses attend- 
ing a sick-bed, and he will be thrown upon the 
world without a shilling. A Friendly Society ope- 
rates in a different manner, and supplies the very 
desideratum which is here required. It is, in fact, 
an insurance against incapacity for laboiu. When 
a member of such an institution falls sick, he imme- 
diately receives a weekly allowance, which enables 
him to subsist, if not comfortably, at least without 
having recomrse to the parish ; and should he have 
previously deposited any money in the bank for 
savings, even that fund may probably remain un- 
touched. It appears, therefore, that the system 
which wisely proposes to assist the industrious class 
in providing for their own support, would be iucom- 
without caling in the aid of these institutions, 
which, in place of being rival and incompatible es- 
tabKAmieBts, stand in absolute need of mutual sup- 
port and co-opo'ation- Tim want of some Standard, 
however, by which the capability of a Friendly So- 
ciety to fulfil its engagements eouW be ascertained, 
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has, in the result, proved highly detrimental. The 
encouragements held out by these institutions, which 
were naturally fixed on at random, have actually 
been found to be much too high for securing their 
permanent solvency, and the hopes of their support- 
ers have consequently been disappointed. Within 
the last ten or twelve years, the greater part of 
these associations for mutual relief has been broken 
up, on afccount of a deficiency of funds ; and those 
who depended on them for assistance in old age, 
have had the misfortune to experience the abortive 
nature of their expectations, at a period of life 
when that misfortune could no longer be repaired. 
This is a serious evil in itsfelf, audit is not less so in 
its omsequences. The calamities which have so 
generally befallen Friendly Societies, have been 
supposed to arise ftom some principle of destruction 
necessarily inherent in the system ; and a prejudice 
has thus been unhappily excited against the whole 
scheme of mutual assurance amongst the industri- 
ous classes.” 

A similar desire to encourage the diffusion of 
these valuable institutions, by assuring their per- 
manence, induced Mr Courtenay, Secretary to the 
India Board of Controul, to introduce a bill into 
Parliament, for instituting an inquiry to ascert 
tain tbe causes of the general ruin which bcfel 
them, and to suggest remedies to prevent its oc- 
currence in future. The motives of this benevo- 
lent measure were misrepresented or misunder- 
stood. In England, many Societies, actuated by 
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by groundless alarms, dissolved themselves, and di- 
vided their funds ; and, finally, the bill was aban- 
doned. In Scotland a similar alarm prevailed ; meet- 
ings were held, — a copy of the bill was obtained, 
and similar dissolutions were prevented only by the 
discovery that the bill was confined to England. 

Although these benevolent efforts in favour of 
Friendly Societies did not attain their end, they were 
not without their use. The attention of their more 
intelligent members was excited to trace the causes 
of past miscarriage. The continued decline in the 
state of their affairs favoured tlie inquiry. Papers 
were written by members and read at Society meet- 
ings on the causes of the decline of their affairs ; and 
some public-spirited individuals in the village of 
Methven in Perthshire, instituted a survey to ascer- 
tain the sickness, for one year, among the whole male 
population of the parish above 15 years of age, with 
a view to obtain data for calculating the scheme of 
a Friendly Society *. 

Such was the state of public feeling on the subject, 
when the Highland Society instituted their inquiry. 
A sdhpdule for obtaining returns of the Ages and 
Sicfcnites among the members of Friendly Societies 


the Report of this Survey communicated by Mr Ri^** 
ard Wilson, Schoolmaster at Methven, it is stated to have been 
ascertained, that from mental or bodOy imbecility, 1 in every 
of the male population of this parish could not, at any 
time of their lives, have been admissible into a Friendly Society, 
the rules requiring entrants to be of gm,i constitution, and 
pable of earning a livelihood- ^ 
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was circulated; and, in 1820, two premiums were 
offered for the most valuable returns. 

Inquiry, 

Altliough the prejudices against such an inquiry 
were shaken by the previous attempts which have 
been noticed, they were not eradicated : meetings of 
Societies were held ; it was resolved and declared by 
some that the inquiry was sacrilegious ; by others 
that it must have a sinister object ; and by a third 
class that no advantage could result from it. Seve- 
ral societies, actuated by more enlightened tiews, in- 
timated their desire to forward the inquiry, but stated 
that their books had not been kept in a proper man- 
ner to afford the results desired. This was a gene- 
ral objection, and it presented a great difficulty. Af- 
ter mature deliberation, the Committee of the High- 
land Society circulated an Exemplification of a me- 
thod, by which, in the existing state of society-re- 
cords, the results might be found, though certainly 
not without considerable labour ; and, through the 
industry and zeal of the members of Friendly Socie- 
ties, the Committee are now in a condition to review 
the experience of upwards of 70 societies for periods 
of 3, 10, 20, 30, 40, or 50, years*. 

The inquiry was confined to the age and sickness 
of the members and was not extended to deaths. 


* The first Premium was awarded by the Highland Society 
to Mr Thomas Dixon, stampiaaster in Dunse j and the second 
to Mr Gavin Bums, surveyor in Hamilton. 
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from reluctance to load returns otherwise sufficiently 
difficult. But information from Friendly Societies, 
on the mortality experienced among their members, 
would have been of much value amidst the great di- 
versity of results exhibited by the existmg tables of 
mortality ; and also from the consideration that the 
general rate of mortality in the community at 
large, including persons of sound and unsound con- 
stitutions, though it were ascertained with perfect ac?. 
curacy, cannot represent with entire precision its rate 
in societies whose laws debar admission to persons of 
unsound constitutions. And being now satisfied that 
a return of deaths, though not indispensable to the 
object in view, would have been very desirable, and 
as, upon retrospect, it has appeared of more easy ac- 
complishment than was at the time anticipated, it 
is a subject of r^ret to the Committee that such a 
return was not required. 

The Committee purposely abstained from desiring 
returns of the Funds possessed by the Friendly So- 
cieties, being unwilling to excite the jealousy which 
any inquiry into their pecuniary affairs so readily 
creates. The information desired was entirely con- 
fined to time ; the ages of members, and the number 
of weeks of sickness at each particular age ; this in- 
formation, combined with the tables-of mortality, af- 
fording the means of calculating the sick allowance 
which a given contribution can afford. The Commit- 
tee, howev^, have been favoured with copies of the 
printed regulations of a number of streieri^, which 
exhibit the system of contribution and ffistributioB 
®n which these soeieti^ at present proceed. 
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Returns gT SicTmess. 

The appellation of “ Highland Society,” seeming 
to denote a limitation of object, may convey, to 
those unacquainted with Scotland, an idea that the 
inquiry has been confined to the rate of sickness in 
the mountainous districts only. But it embraced 
Scotland in general, and gives the rates of sickness 
chiefly of the lowland and more densely peopled dis- 
tricts, these being more favourable than the moun- 
tainous and thinly peopled districts to the establish- 
ment of such institutions, which chiefly abound in 
the agricultural, commercial, and manufacturing 
counties. 

Returns to the Schedule issued by the Highland 
Society have been obtained from Friendly Societies 
in sixteen out of the thirty-three counties of Scot- 
land, viz. Ayr, Berwick, Cromarty, Dumfries, East 
Lothian, Edinburgh, Forfar, Lanark, Linlithgow^, 
Peebles, Perth, Renfrew, Ross, Roxburgh, Selkirk 
and Stirling. 

A summary of the Results of the Returns is sub- 
joined to this Report. 

Viewing the results generally, it appears that, from 
30 to 50 years of age, the sickness increases gradually 
with the advance of age. The quantity of sickness 
is pretty nearly, although not exactly, one-tenth part 
of a week for every Jive years of age. Thus, in the de- 
eade (or period of 10 years) from 40 to 50, it amounts 
to somewhat; more than one week annually to each in- 
dividual. But in the next decade, from 50 to 60, the 
sickness approaches to the double of tips anaount. 
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being nearly two weeks annually to each individual. 
In the decade from 60 to 70, the advance in the rate 
of sickness is still more rapid ; as, compared with 
that of the former decade, it is nearly trebled. 
From 60 to 70, the sickness is nearly six weeks an- 
nually to an individual. According to the sub- 
joined Table, being No. 3. of Preliminary Tables, 
the total sickness to an individual for 50 years, viz. 
ftom the commencement of the 21st, to the comple- 
tion of the 70th year of age, is nearly two years. 

The following is the average annual sickness to 
an individual, according to the Friendly Society 
Returns *. 


Age. 


Sickness expressed Ih Weeks, 
and Decimals of a Week 

Below 20 

- 

0.3797 

20 to SO 

* 

0.5916 

30 

40 

• 

0.6865 

40 

50 

- 

1.0274 

50 

60 


1.8806 

60 

70 


5.6337 

Above 70 

- 

16.5417 


* This exhibits the average sickness of the several decaies 

from W to 70. The sickness when exhibited for each partiGu« 

hr ^ear of age^ as is afterwards done, is somewhat less in the 

first years of the decade, and somewhat more in the concln* 

ding years, than this medium rate. 

♦ 

t These denote so many ten tkomandth parts of a m&ek 
The minute parts of money are expressed, in like manner, in 
ten thousandth parts of a pound. If occasionaly the deci- 
mal figures are carried beyond four from the decimal point, in 
considering the product the remoter figures may he disregard- 
TOL. YI. T 
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For more particular information on this subject, 
reference is made to the Appendix No. 2., which 
contains, among other articles, 

lif. The Schedule and the E.vempUficafion of 
a method of collecting the requisite information 
These may be useful to societies who have not hi- 
therto leviewed their own experience, but who may 
be desirous to do. so before trusting to the experience 
of others. To societies who shall in future insti- 
tute such 4111 investigation, it is recommended to as- 
certain, also, the ages of their members at death, for 
which an additional column may he prepared ; and 
the column for the average age, as occasioning much 
trouble, without any correspondent advantage, may 
be omitted. 

2d, An account, containing the names of the 
Friendly Societies by whom returns have been 
made, — tire counties in which they are established, 
— a digest of the number of members, ages and sick- 
ness in the several societies, — and the names of the 
persons to whom the Highland Society has been in- 
debted for reporting the several returns. 

Sc/, An account exhibiting the average annual 
sickness of an individual in each society which has 

eci To bring the decimals always to ten thousandth parts^ the 
decimal figures must be held as compli^ed to the fourth place 
by ciphers^ aithougii they are left blank. Thu% for example, 
.936, must be held to have a final 0, and bo viewed as . 936 U 

* The advertisement by the Highland Society for informa*^ 
tion on the subject is already published in volume Sth of their 
Transactions* 
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made a retnni ; the statement in each decade, (or 
period of ten years), commencing with the society 
that exhibits the highest rate of sickness, and con- 
cluding with the society which exhibits the low- 
est. It would be interesting to ascertain how far 
health is dependent on the avocations of indivi- 
duals; hut, with few exceptions. Friendly Socie- 
ties are composed of persons of different callings. 
It would also be desirable to know how far health 
is dependent on residence in town or country ; but 
while the materials for such investigations, so far as 
they have been supplied in the present inquiry, have 
been faithfully exhibited, to enter here upon further 
discussion on that subject would be foreign to the 
object immediately in view. 

Mh, An Abstract of the regulations of various 
Friendly Societies, so far as regards their contribu- 
tions and allowances, is also annexed; and this may be 
held to exhibit the present system of those societies. 
It is not meant to offer any observations upon the 
particitlar schemes, but merely to afford the means 
of comparing different schemes, ascertaining wdiich 
is best, and considering how far the system of con- 
tributions and allowances followed is correct or de- 
fective. 

Importance ofascertnining the rate of Skleness. 

No general inquiry for ascertaining tlie propor- 
tion which the period of health among human beings 
bears to the period of sickxress, had previously been 
in.stituted in this or in any othcr’kiiigdom, so far as 
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the Committee has been able to learn. But the sub- 
ject seems to merit inquiry, both in a speculative and 
in a practical point of view. It is interesting to the 
statesman, to the medical inquirer, and, above all, to 
the great class of society, whose daily food depends 
upon their daily labour. The knowledge is interest- 
ing, considered merely as an historical fact connect- 
ed with our species; a fact not uniform in its a- 
mount, perhaps, even in the same country, at every 
period, but varying in the periods of each country’s 
progress from the rudeness of savage life to the 
highest period of its civilization. 

The clianges which daily take place around us are 
not limited in their operation to the immediate and 
visible effects which they produce ; they operate upon 
the whole frame of society, by connections impossi- 
ble to be traced beforehand in all their various com- 
binations, and difficult to be followed through all their 
various links, even after their effects are distinctly 
seen ; each successive effect becoming, in its turn, a 
cause, exercising new influences, and leading to new 
results. 

The climate, the condition of the territory of th? 
state, the manners of its inhabitants, the degree in 
which they are supplied with food, may probably 
vary the proportion between health and sickness ; 
but in considering the condition of a state, in con- 
nection with the comfort and happiness of its mem- 
bers, it is a matter of interest to know, under what 
drcprastances of its pr<^ress the people have been 
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found to enjoy the greatest proportion of healthful 
existence. 

The diseases, to which the inhabitants of a country, 
in some of the usual stages of its progress, become 
liable, often disappear or become modified, without 
the intervention of human agency. In other cases, 
human agency is called forth, with a view either to 
moderate their violence, or to change them to a cha- 
racter less fatal in its consequences. Investigations 
in detail will sometimes enable intelligent men to 
trace some of the secondary changes up to the pri- 
mary, in which the new impulse had originated. In 
ascending, however, through a series of particular to 
general causes, it is not unlikely that links and con- 
nections, which may considerably vary the result 
produced by the more obvious and leading agents, 
may sometimes be overlooked, and false conclusions 
consequently drawn, respecting the relations between 
the causes and their effects. 

The clearing of forests, the draining of marshes, 
the better arrangements of society, the less frequent 
occurrence of famine, the more general habits of 
cleanliness, better dwellings, and more comfortable 
apparel, may each have exercised their partial iil- 
fluence upon the duration of human life, as well as 
upon the periods of healthful existence. ' 

The discovery of new and valuable medicinal sub- 
stances, improvements in the theory and ptaetifib of 
medicine, the more extended knowledge of the hu- 
man frame iti its connections, d^endcncies and 
modes of operation, may also have led to important 
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COD sequences. The iiitrotliiction of inoculation, 
and more lately of vaccination, if it has not dimi- 
nislied the quantum of mortality among children, 
has at least diminished the quantum of suffering, 
and the quantum of deformity, to which they had 
been previously exposed, by the ordinary sniall-pox. 
The accumulated effects of these causes, as jointly 
co-operating on the whole period of human life, whe- 
ther as to its total, or as to its healthful period of 
duration, have not hitherto, perhaps, been fully as- 
certained. 

To the medical inquirer, then, who traces the re- 
mote as well as the proximate causes of disease, with 
a view to discover means for its prevention, it will 
be interesting to know the aggregate sum of the 
operation, which the changes of system or of cir- 
cumstances have, from time to time, produced on 
the relative proportions of human life passed in a state 
of health and of sickness. Suefr an inquiry, repeated 
at intervals, woul& thus seem desirable, in order to 
•exhibit, in a comprehensive form, a general view of 
the final results of all the various operating causes, 
both in their immediate and remote consequences, 
upon the duration of life, and on thc„ health of the 
inhabitants of the kingdom at large. 

To that numerous and valuable class of the com- 
munity, whose means of support depend on daily la- 
bour, such results are of great importance. In- 
capacity for labour constitutes^ the common dan- 
ger to which this class is exposed, Imd an aseertain- 
•, ment of its rate, on correct principle, can only be 
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obtained, By a knowledge of tlie aggregate a- 
inoimt, and the duration of tbe common danger to 
which the class, as a body, is exposed ; and, secondly , 
By apportioning to each individual, composing the 
class, that quantity and proportioir of the common 
danger that will fall to his share, upon an equal di- 
vision. By the acquisition of accurate information 
upon these data, any given number of individuals 
may form a society for supporting each other in the 
periods of sickness, and for r(^xilating, according to 
the difference of age, the sums to be contributed 
its funds. 


Friendly Societies give tlie best Approccimaiion to the ge- 

nered Sickness of tlie Kingdom. 

With regard to the inhabitants of the kingdom 
at large, it is not possible, perhaps, to ascertain, 
with any degree of accuracy, the general result of 
a number of facts of different kinds, and depend- 
ing upon a diversity of circumstances of hourly 
occurrence in the varying health of the several in- 
dividuals of so large a mass. It becomes therefore 
necessary to confine our attention to some given 
portion of the pe(q)le, and from thence to draw our 
inferences with respect to the whole. In selecting 
the portion, from whose quantum of sickness wc pro- 
•pose to draw any thing like a general conclusion, it 
is necessary that the quantum of sickness of that por- 
tion should he accurately ascertained | and that the 
portion selected should consist of such a number of in- 
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dividxials, as to exhibit, by approximation, a tolerably 
fair representation of the community at large. From 
want of records as to female sickness, generally, and 
as to males before puberty, the attention must be 
confined to the sickness of males after puberty. The 
three bodies of men, as tO| whose members the oc- 
currence of sickness, exclusive of infantile dis- 
eases, has hitherto been most correctly ascertained, 
are perhaps the soldiery of the kingdom, the seamen 
of the Royal Navy, and the members of Friendly 
Societies. So far as the requisite of a correct state- 
ment of the actual sickness is concerned, they per- 
haps stand nearly on a par ; but the two former are 
exposed to contingencies from war and climate, from 
which the general adult inhabitants of Britain are 
exempted. Laying such contingencies aside, there is 
a circumstance which seems to render the two bodies 
first mentioned less fit to be considered as represent- 
ing, by their sickness, that quantum of sickness which 
may be expected among, the people in the aggregate, 
namely, that those received into the service undergo 
a scrutiny so very strict, that the persons admitted 
must, under ordinary circumstances, be expected 
to exhibit a much less proportion of sickness than can 
well be supposed, under the same circumstances, 
among the general body of inhabitants of the king- 
dom. Friendly Societies are liable to a similar ob- 
jection, but in a less degree ; for, in practice, the 
scrutiny is less severe at admission, and the rejections 
mu6h fewer. Although the census made in the pa- 
rish of Methven, ascertains that one in twenty-one 
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nearly of the males, above 15 years of age, could 
not, at any period of their lives, have been admis- 
sible into a Friendly Society ; yet the scrutiny 
there, as may reasonably be supposed, was not either 
so minute or so rigid as that which happens daily in 
the military service. The Committee has been fa- 
voured with a “ Return of the number of recruits 
for the army, inspected at Glasgow, from the 1st 
January 1817 to the 30th June 1833, divided into 
annual periods, wherein the number deemed fit for 
the service are distinguished from those considered 
to be unfit, with a specification of the causes of re- 
jection.” In 1817 there were. 


Numbers inspected, 


- 

613 

Deemed fit for service, 


506 


Deemed unfit for service, 


107 

613 


In the subsequent years, the proportion rejected 
is often greater, and not in any case less. The Com- 
mittee have not had an opportunity to see any simi- 
lar report from the Na\ 7 . This return, however, ap- 
plies to a period of peace, when rejections might be 
more frequent ; but still it seems probable, that in 
peace and war, the strictness of scrutiny, with respect 
to the constitutions of persons admissible into either 
t^l^Army or Navy, is greater than that which is 
us^py observed with regard to entrants into Friendly 
Societies ; and thus the sickness among the iQembers 
of Friendly Societies wiU, perhaps, upon the whole, 
give the nearest attainable approximaition to the de- 
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gtee of sickness actually existing among the adult 
inhabitants of the kingdom at large ; though, after 
all, it will certainly be somewhat too low. 

Siaiuiory Regvlatimis. 

The principle on which Friendly Societies must 
be constituted, in order to permanence, is thought 
to be this, — that the contributions of the members, 
taking them on an average, shall, upon the whole, 
be equal to the allowances to the members, taking 
them on an average. From past failures, it may be 
inferred, that hitherto the contributions and allow- 
ances have not been regulated in just proportion ta 
each other. 

In 1773 and 1789 Friendly Societies attracted 
the attention of the Legislature. At the request of 
a Committee of the House of Commons Dr Price 
made computations on the subject. (Appendix to 
7th Edit, of Dr Price’s Work.) These, though con- 
fessedly founded on suppositions, the actual rate of 
sickness being unascertained, are highly valuable, 
but being given in a work of an abstruse natme, with 
which members of Friendly Societies are little con- 
versant, they have not met with the attention which 
they merit. 

Since the year. 1792 several Acts of Parliament 
for the encouragement of Friendly Societies hallM! 
been passed*. Such Societies are declared to be “ law- 

SM Geo, IlL cap. 54^ — 35tliGeo. III. cap. Geo* 

III. esap* Geo* IIL cap. 12^. — 57tlx Geo* IIL cap* 

~59tli Geo. IIL cap. 128 » 
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ful,” their rules being exhibited to the Justices of the 
Peace, and confirmed by them at the “ General Quar- 
ter Sessions of the Peace for the County, Riding, Di- 
vision, or Shire;” and no rule can be altered without 
the concurrence of three-fourths of the members pre- 
sent at a general meeting of the Society, convened in 
terms of section 3d of the statute first mentioned, 
and the subsequent confirmation of the Justices. 
Societies are authorised to prosecute their Treasurers 
to account for the funds, in the Supreme Courts of 
England, Scotland, and Wales, free of expence; and 
if any ofiice-bearer entrusted with the funds dies, or 
becomes bankrupt, the claim of the Society is to be 
satisfied in preference to other debts. All disputes 
between societies and their members are determin- 
able by the Justices of the Peace, without appeal, 
unless the regulations appoint these to be settled by 
arbitration, in which case, the decision of the arbitra- 
tors is declared to be final. 

The last statute on the subject was passed in 1819. 
It sets forth the desirableness of protecting Friend- 
ly Societies against the effects of “ fraud or mis- 
calculation” and provides (section 2.), that “ Justices 
shall not confirm and allow any tables of payments, 
or benefits, or any rules dependent upon or connected 
vrith the calculation thereof, until it shall have been 
made appear to such Justices, that the sald^-tabte 
and rules are such as have been approved, by two per- 
sons at the least, known to be professional actuaries, 
or persons skilled in calculation, as fit aitd proper. 
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according to the most correct calculation of which 
the nature of the case will admit.” 

It is declared lawful (section 8.) for the “ Justices 
assembled at the General Quarter Sessions of the 
Peace, for any County or Hiding in England or 
Wales, from time to time, to make and publish such 
general rules for the formation and government of 
Friendly Societies or Institutions, under the autho- 
rity of this act, as to such Justices may appear fit, 
and to require, that the rules of all Societies there- 
after established within such county or riding, shall 
be made conformable to such general rules ; and it 
shall also be lawftil for such Justices to declare, that 
the rules proposed for the formation of such Friendly 
Societies or Institutions, which shall be made con- 
formable to such general rules, may be exhibited to, 
and confirmed by, any two or more Justices, holding 
petty sessions within the division wherein any such 
society is to he established.” 

It is further provided by this statute (section 14.), 
that where the trustees for a society become appre- 
hensive that the funds “ are likely to prove insuffi- 
deut, to make all the payments becoming due to the 
several parties interested, according to the rules of 
such society, the said trustees shall forthwith state 
their apprehension, and the grounds thereof, to the 
Justices in General or Quarter Sessions, or if the 
rules of such Institution shall have been originally 
i^nfirmed at the petty sessions, then to the Justices 
in sudi petty sesddns; and it shall be lawful for such 
Justices, upw a full statement of the accounts and 
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proceedings of such societies, which the said trustees 
are hereby directed to furnish at the requisition of 
such committee, to make such order for the adjust- 
ment of the claims of all parties interested in the 
funds of such society, as to them may appear fair and 
equitable,” power being given to parties aggrieved to 
appeal to the next Quarter Sessions, whose decision 
shall be final. — The last statute does not extend 
to Scotland. 


Revenue, ^c. ^Societies. 

The Funds of Friendly Societies generally arise 
firom two sources ; entry money paid by member^ 
and fixed future contributions, of the same rate, by 
all the members. 

Their Expenditure chiefly consists of sick allow- 
ances to their members, — allowances for the funerals 
of members, their wives, and widows ; — an annuity is 
frequently provided to widows, and more rarely an 
allowance is made for orphan children. 

Regulations. 

The Regulations of sodeties establish their parti- 
cular contributions and allowances ; and in other res- 
pects regard generally the age of admission, the 
place and times of meeting, the appointment of of- 
fice-bearers, the investment of their surplus * fends* 
and forfeiture by the members of the privil^es 
of the Institution, in case of non-payme®t<rf' eontribm 
tioi# fee a stat^ period. Such forfeitutes for non- 
paymen'l are genafally found In iosuranee schemes, 
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and these appear to be iiulispensable in Friendly So- 
cieties, being, in truth, the only practicable means of 
enforcing regular payment of small contributions. 

Circumstances mhich govern tlie proportion between the 
Contributions and Allowances. 

In many of the arrangements of Friendly Socie- 
ties, there is an option : the same matter may 
be managed in different ways. But there are other 
particulars connected with such institutions, which 
admit of no option, where the laws of nature re- 
gulate, and the members have no choice. In their 
arrangements, they must conform to the laws by 
which life and health ai’e found to he governed, or 
undergo the penalty of violating laws which they 
cannot elude. 

To view Friendly Societies in their simplest form, 
and as confined to relief of their sick members alone : 
whatever be the regulations in other respects, the So- 
ciety cannot be permanent, unless the contributions 
of the individual members during life, one with ano- 
ther, (regard being had to the accruing interest), he 
eqml to the whole allowances derived by individual 
members during life, taking them also one with an- 
other. But it may he asked, How is this proportion 
to be found ? 

Viewing a Friendly Society as a mass, consisting 
of a number of individuals of different ages, vary- 
ing from time to time in its members and num- 
hers,-W>ld members dying, new members entering, — - 
but the society still continuing, the em^uirer is apt 
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to feel somewhat bewildered ; to hesitate where to 
fix his view; where to commence, and where to 
conclude his calculation. But from viewing the 
.society in the aggregate, let him proceed to con- 
sider this mass as composed of individuals, each 
of whom enters at a given age, contributes on one 
hand, and receives aid on the other during life, and 
finally dies. Were the progress of a number of 
such individuals in any society to be traced, and 
were it found that all they had paid in during life, 
was equivalent to the whole that they had dta'stn 
out, it might safely be inferred, that, so far as these 
persons were concerned, the contributions and al- 
lowances were in just proportion to each other 
in that society. This ascertainment could not be 
effected until all the individuals comprehended in 
the calculation were dead, and it could not be af- 
firmed with certainty, that, under the same sys- 
tem of rules, the like result would be found to 
follow, upon tracing the progress of an equal num- 
ber of other individuals in the same society. But 
supposing such a calculation of the progress of 
other individuals to he actually made, and the 
same result to be again found to arise, then the 
probability would be strengthened, that in this so- 
ciety the contributions and allowances were, upon 
the whole, in just proportion one to another ; and, 
according to the niimber of calculations followed by 
the same result, the confidence in the Justness of 
ttis conclusion would be increased. Still the cal- 
culation would proceed only on inference and pro- 
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babilities ; inferring, that what in time past has 
been found adequate, will be found to be so in time 
to come ; and, on such evidence, the calculation 
must ultimately rest, for it is all the evidence at- 
tainable on the subject. 

Such repeated results would justify these con- 
clusions, \st. That the Friendly Society in ques- 
tion was established on a proper basis ; That 
any other Friendly Society, established on a like 
basis, and in the same circumstances, will be likely 
to prosper. 

The returns obtained to the Schedule issued by 
the Highland Society, do, it is humbly thought, 
enable the Committee to bring existing societies to 
a test somewhat similar, and to point out how new so- 
cieties may be formed, with a likelihood of fulfilling 
their engagements. 

For, in tracing the progress of the individuals 
supposed to be comprehended in the calculations 
from which these conclusions are drawn as to the 
society at large, let us examine what has been as- 
certained with regard to each of them. Supposing 
these individuals to have been 100 or 1000 in num- 
ber, and to have entered at 21 years of age. Their 
numbers would diminish annually till all were 
dead ; and, it is supposed to have been ascertained 
in what proportion they actually did diminish. 
The contribution being alike for each individual, 
would be governed by their number annually, and 
the quantum of allowances for sick money, would, 
generally speaking, depend on two circumstances. 
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viz. the number and the age of the members, sick- 
ness advancing in amount with increase of years. 

Then, so far as regards the members personally 
it is held that there has been ascertained, The 
number alive at each period, and the rate at which 
they die off ; 9,d, The rate of sickness coiTesponding 
to* their age. But, so far as these particulars are 
required in order to make computations for future 
guidance, they are now obtained. The tables of 
mortality give information on ihe first point as to 
persons of every age, though less satisfactorily per- 
haps than might be desired *, and the returns of sick- 
ness, now made by the Friendly Societies, give in- 
formation on the second point. Knowing the num- 
ber and age of their members, any society can 
thus ascertain beforehand, the probable number 
and age of these members at every future period 
till all die out, the number of annual contributions 
which the society will receive, and the quantum of 
sick allowances with which it is probable the so- 
ciety wU be burdened. But it may be said that 
tlie object is still unattained, because it remains stiU 
to ascertain certain rates of contribution and al- 
lowance, which wiU finally prove equal to one ano- 
ther, or which, when separately accumulated at 
the death of aU the members, will give equd re- 
sults : And it may be said, it is not shewn what 
these rates are. But this difficulty vrill be easily 
obviated ; for by calculating what L. 1 of annusd 
contribution paid in by each member of a society 
VOL. VI. IJ 
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of 21 years of age annually during life, till all are 
dead, and accumulated at interest, will amount to 
at the death of the last survivor of these mem- 
bers; and calculating, on the other hand, what 
L. 1 of weekly sick money paid to each of these 
members during sickness, accumulated in like man- 
ner, will amount to when ail are dead ; then^ if 
it be found that the amount of these two accumu- 
lations are equal, it may be concluded that Li. 1 of 
annual contribution is equivalent to L. 1 of weekly 
sick money. 

If, on the other hand, the accumulated amount 
of the contributions is equal to one-half otHj of the 
accumulated sick allowance, then L.l of annual con- 
tribution is only equal to 10s. of weekly sick allow- 
ance, and so on in proportion. By a similar ope- 
ration, the proportional contributions and allowan- 
ces commencing at any other age, may, in like 
manner, be ascertained. Thus, the returns of sick- 
ness, conjoined with the tables of mortality, will 
form a basis for instituting computations, to en- 
able societies in future to regulate their contribu- 
tions and sick allowances, with the probability that 
the whole contributions of the individual members 
during life, one with another, may be equal to the 
whole allowances made to individual members du- 
ring life, taking these also one with another. 

In like manner it may be ascertained what single 
contribution, paid down at 21, or any other age, 
will be sufficient for defirayiirg given allowances, 
without any future contribution being required ; and 
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from these .'computations it may be determined, by 
a little calculation, what sum, paid down by mem- 
bers at entry, will compensate for their admission 
at later periods of life than 21, — what sum of en- 
try money will be sufficient to supersede a given 
smn of annual contribution, — and, in like manner, 
what annual contribution, or, in lieu thereof, what 
single payment, is required to be made by members 
to compensate any fixed payment to be made at 
their own death or the death of their wives, or to 
provide an annuity to the widows of members. 

The calculations are supposed to be made upon 
the original members alone, who may farther be 
supposed to have been all of one age at the out- 
set ; and the computation is understood to be car- 
ried on according to the laws which are found 
to regulate mortality and sickness, until all the 
members die out. It may, at first sight, he 
thought that the results derived from such compu- 
tations will not be applicable to societies, as ordina- 
rily constituted, all of which admit new members. 
But the same laws of mortality and sickness being 
applicable to the new members, the results must 
also he applicable to them. In a communication 
from Dr Hamilton of Aberdeen, ’with which the 
Committee have been favoured, he remarks, that 

“ The same terms of contribution and allowance 

I 

calculated for a Society which admits no new mem- 
bers, are calculated for a Society which is continual- 
ly recruited by new members of the age for which 

u 3 
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tbe calculations are made, or upon payment of uS 
proper fine, if of a higher age.” 


E/rors Into which Friendly Sockilcs seem to have fallen. 

"^Vhen a Friendly Society is to he establish- 
ed, it is not uncommon to admit as constituent 
members persons of all ages, in order to swell the 
numbers of the association at the outset. At the 
same time, a limitation is established as to the age 
of entrants in future. The contribution is frequent- 
ly too low, even supposing all the members within 
the limited age ; but were it equivalent as for mem- 
bers of that age, it is still inadequate for the mem- 
bers of higher ages originally admitted. 

Tbe claims for sickness are much less in early than 
in later life. Between 60 and 7 0 years of age they are 
about ten-idid what they are between 20 and 30 ; and 
therefore, the surplus of the contributions of early 
life must be set apart, and accumulated, to meet the 
larger demands in future years, when the allowances 
will exceed the contributions. If the early surplus 
of the contributions of the constituent members, who 
enter in youth, are not thus set apart and accumu- 
lated, but, on the contrar)'-, exhausted in defray- 
ing the larger demands of the aged members, then, 
when 80 or 40 years have passed, and those mem- 
bers who had entered the society in youth have 
reached their sickly period of life, a fund to meet 
tbdr demands for allowance will be wanting.—- 
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Youthful members are then sought to prop the de- 
clining society. Schemes thus constituted do not 
proceed on the principle of each member providing 
for himself, but on the principle that the youth of 
one generation shall provide for the aged of the ge- 
neration which preceded them, — an arrangement 
necessarily exposed to miscarriage. 

Another error, into which Friendly Societies 
seem to fall, consists in supposing that they can in- 
sure a sick allowance to members entering at various 
ages, e. g. at 31, at 40, or at 45 years of age, at 
the same rate of contribution. But supposing the 
contribution for sick allowance to be 5s. annually, 
it %vill afterwards be seen tliat this will aiford the 
following widely different sick allowances, to each 
of these several members, from the time of entering 
the society tiU reaching his 70th year : 

To the member entering at 31, - L. 0 5 1| 

entering at 40, - 0 2 9| 

entering at 45, - 0 2 8^ 

If a further contribution of 5s. annually, from the 
time of entry, were made by each of these persons, 
to provide to each an annuity for future life after 
70, the several annuities which eoidd be afforded 
to them would stand thus : 

To the entrant at 21, a life-annuity 
after 70, of - - - L. 14 10 0| 

To the entrant at 40, - -• 4 8 0 

at 45, - - 3 1 5 
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Thus, to entitle members of these higher ages to 
the same allowance as the member of SI, much 
higher contributions are required from them. To 
provide the ^ame weekly sick -allowance, nearly 
double contribution is required from an entrant at 
40, and somewhat more than double contribution at 
45: and for the life-annuity, more than treble 
contribution at 40, and more than quadruple at 45 
of the contribution requisite from a member enter- 
ing the society at SI. 

Another important eiTor into which Friendly So- 
cieties have generally fallen, arises from assuming 
that they are rich and prosperous, from the circum- 
stance of their capital accumulating annually and 
progressively for a long period of years. This cir- 
cumstance, until its reasons are fully understood, is 
apt to create a dangerous illusion, and often leads 
societies to enlarge the rates of distribution, while, 
notwithstanding this seeming prosperity, the al- 
lowances may perhaps have been fixed higher ori- 
ginally than the funds could sustain in the long 
run. 

The rate of yearly contribution in a Friendly So- 
ciety continues the same for life, while the rate of 
sickness increases yearly from youth to age. Sup- 
posing the annual rate of sickness of an individual 
at 21 years of age represented by one, the rate of 
sickness from 60 to 70, on an average, will be repre- 
sented nearly by ten, ; and at 70, it will be repre- 
sented nearly by eighteen. At the latter age the 
sickness is about eighteen-fold the amount of that 
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at the age of 21. Thus, in early life, while the 
members are paying more than they draw out, the 
society will accumulate a capital : but in advanced 
life the members draw out more than they pay in, 
— and a society, though possessing a large capital, 
may still in fact be insolvent. For money received, 
the society has undertaken to pay money hereafter 
of greater amount ; and prosperity is inferred from 
the possession of the sum received, without attend- 
ing to the amoimt required hereafter, to ftilfil the 
society’s engagements to its members. Friendly 
Societies, seeing their capital increasing, enlaige 
their distributions ; but in this they too often re- 
semble the prodigal, who, having borrowed money, 
spends profusely, forgetful of his obligation to repay 
it. 


Prohable Sources of future Improvement in exlstmg 
Societies. 

It seems probable, that any tables merely exhibit- 
ing rates of contributions and aUowanees, however ac- 
curately constructed, will not of themselves carry con- 
viction to the minds of members of Friendly Socie- 
ties. The doctrine of annuities, on which such tables 
depend, is not yet familiar in this country, either to 
the higher or the middling classes of tjie people. It 
would be unreasonable, then, to expect either that 
it should be familiar to the labouring classes, or that 
4to;should acquiesce readily in inductions, while 
^l^ke to follow any one step of the process from 



312 


FRIENDLY SOCIETIES. 


which the induction was derived. Generally speak- 
ing, it would introduce a new idea among the mem- 
bers of Friendly Societies, could a belief be implant- 
ed that the schemes of these institutions are in any 
degree susceptible of calculation. 

It seems reasonable to expect, that, among exist- 
ing societies at least, a correction of the eiTors of 
their schemes, where such exist, must chiefly be 
looked for from their own members, and will be 
most effectually promoted by diffusing amongst the 
members, in the simplest form of which the matter 
admits, the materials of thinking on the subject. 
The ordinary processes of arithmetic, are taught in 
all the parochial schools of Scotland, and understood 
by many, if not by all the members of these societies. 
All societies have members, who, some from taste, 
many more from their occupations as schoolmasters, 
book-keepers, measurers, and other employments, are 
practically familiar with arithmetic; and in large 
towns, the acting as clerk to Friendly Societies con- 
stitutes, in some degree, a vocation, one individual 
sometimes acting as clerk to 10, 15, or 20 societies. 
They embrace many members highly respectable for 
their intelligence; and to enable the more intelligent 
members to trace the progress of a Society Scheme, 
step by step, through all its fluctuations, and to ex- 
amine it in all its bearings and connections, would 
be advantageous. It is desirable to exhibit a Socie|y 
Scheme in such a form as may be likely to 
somewhat more widely at least, some general idoas 
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on the subject. If, further, it could be so exhibited, 
that all or most of the processes could be followed, 
and the rules applied by the more intelligent mem- 
bers of these institutions, the foundation would be 
laid for the introduction of an improved system 
among existing societies. 

Every one must be content to use the means 
which are within his power. The zeal, industry, 
and intelligence of the Friendly Society member 
are his own ; he may apply them at pleasure ; but 
he cannot apply the smallest part of the funds to 
obtain the opinion of a professional aecomitant on 
the society’s alFairs, without the sanction of a majority 
of the members. To obtain this sanction, until some 
perception of the advantages to result from it is more 
generally diifused than at present, will often be im- 
possible, and always difficult ; and the Friendly So- 
ciety member, desirous of ameliorating its system, will 
often find, that, by making himself acquainted with 
the leading principles of such schemes, communicar 
ting his views to the leading members of his society, 
and thus attempting to obtain a change of the rules, 
he will follow the surest, and the easiest way to his 
object. Ameliorations accomplished in this man- 
ner are already in progress. An Essay on Friend- 
ly Societies was lately , published by Mr Gavin 
Bums of Hamilton *. And among many papers on 
the subject, written by members, and read to their 
societies, there have been noticed with pleasure 

* Published in 1821 by Chanqibers jind Collins of Glasgow, 
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those of Mr William Tiv^ junior of Bathgatej 
and of Mr Alexander Boreland of Paisley, which 
display an intimate knowledge of the subject, and 
Lave produced beneficial effects on the schemes of 
societies in their neighbourhood. 

Chajiges in the Character Friendly Societies. 

Friendly Societies have only attained gradually 
to the condition of health insurance schemes. In 
their origin they were charitable institutions; the 
amount of the fund regulated the extent of aid, and 
relief was afforded to such only as were deemed ob- 
jects of charity. In process of time their cha- 
racter changed. It came to be established, that 
all unable to work, were entitled to demand as a 
debt, the stipulated allowances established by the 
regulations. But still the confirmed operation of 
previous habits and views preventing the change 
from becoming absolute, gave a mixed character 
to their schemes. Thus, their laws occasional- 
ly recognise as a merit the abstinence from claim- 
ing the stipulated allowances, while, at the same 
time, they specially debar the casting reproach on 
those who apply for and accept of aid. This mix- 
ed character seems gradually to have disappeared, 
and their more elevated character of insurance 
schemes is now generally established. Thus, the 
regulations of the Perth Hammermen Society set 
forth, that the parties “ have formed themselves 
into a Society, with a view to mutual assistance, 
and as a charitable institution {as sorne meanly 
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denominate societies), but out of brotherly love for 
one another, as each providing for himself” 

In the regulations of the Dalrymple Society the 
non-acceptance of the allowances is speeiaUydebaired. 
“ None are left to the alternative of applying, 
or not applying, as the non-acceptance would de- 
stroy the reality of compensation, and substitute the 
idea of charity in its place, which is not only re- 
pugnant to the scheme of the association, but would 
also hurt the feelings of other members^” 

The new principle thus introduced was a yduable 
improvement, but, of consequence, it was necessary 
to vary other parts of the scheme in accordance with 
this great change, and some time elapsed, as might 
be expected, before this became folly and generally 
perceived. 

In the introduction to the regulations of the Ha- 
milton Liberal Society, published in 1804, it is 
stated,— “ Towards the end of last century, several of 
the old societies adopted the new prindple, and cor- 
rected their regulations accordingly ; and such new 
societies as were formed followed the new plan. 
One thing, however, seems to have escaped their ob- 
servation, namely, that the same annual premium 
which was found by experience to be sufficient - to 
support a society upon the old principle, was by no 
means adequate to the same purpose on the new 
plan. They made no alteration on their annual 
premiiun ; whereas it would have required at least 
to have been doubled, if not ihore. in order tq 
give 3s. or 4s. a-week to those only whom the socie* 
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ty judged to be proper objects of charity, an annual 
premium of 2s. was required from each member ; 
then, in order to give the same weekly to every 
member without distinction, an annual premium of 
4'S. or 5s. would be necessary.” 

Tlievr Failure fartlif occasioned by Improvement 
in their PriiuAple. 

The disorder which has prevailed in the affairs of 
Friendly Societies seems thus, in some degree, to 
have been the consequence of an improvement in 
the principle of their schemes, unaccompanied with 
the corresponding changes which that improvement 
required in their various parts. It seems to fol- 
low, that the records of Friendly Societies cannot, 
in aU cases, be held to exhibit the absolute quanti-' 
ty of sickness among their members, but only that 
part for which allowances have been demanded. 
And, accordingly, in societies where all entitled to 
claim have not been in use to do so, the persons re- 
porting the returns of sickness have corrected them 
by suppositions, making an addition to the quantity 
of sick allowances actually paid, for that sickness 
for which it is supposed no allowance was demand- 
ed. 
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PllELIMISAEX CONSIUEEATIOES BEFOUE INSTIXBTISG COM- 
PUTATIONS EBOM THE EETUKNS. 

Before instituting computations from tlie returns 
obtained by the Highland Society, there were vari- 
ous points necessary to be fixed. 1st, The age of 
members at which the computation should com- 
mence. S.dly, The mode in which the financial af- 
fairs of a Friendly Society, both in its general pro- 
gress, and its particular details, might best be exhi- 
bited to view. Bdly, Whether the contributions by 
the members should be held as payable during life, 
or only during the period of health, ith. Whether 
the sick allowances should be assumed as temporary, 
existing only for a given period, or continued during 
the whole period of sickness or incapacity for labour. 
5th, Whether the computations should be founded 
upon one average rate of sick allowance, or upon 
particular rates, regulated by the intensity, or by 
the duration of sickness. - 6t/i, Whether the whole 
allowances should be calculated on the principles 
applicable to sick allowances, or partly as allow- 
ances receivable during sickness, and partly as life- 
annuities to superannuated members receivable du- 
ring future life, after some given age. 7tAt Whe- 
ther a widow’s provision should be contemplated as 
a part of a Friendly Society scheme. Stk, The 
Table of Mortality to be selected as a basis of com- 
putation was a point of important consideration ; 
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and, Imtly, The rate of interest to he assumed in 
accnmnlating the Funds of the Society. 

I. — It was finally resolved to institute the com- 
putations as upon members of a society commendng 
the 21st year of their age. At this age, the labour- 
ing classes are in full bodily vigour ; and, generally 
speaking, in their greatest state of opulence, the 
charges of a family scarcely having begun. The 
contribution commencing at an early age, is diffused 
over a long period of time, is lower in annual 
amount than if its commencement were deferred to 
a more advanced age; and bears lighter on the 
member in future years, when the charges of a fa- 
mily might render inconvenient the payment of a 
large annual contribution, and eventually, from its 
heavy pressure, lead the members to forego the advan- 
tages of the institution. It was a further motive 
for the selection of this early period for commencing 
the computation, to be thus enabled to exhibit the 
increasing rate of annual contribution required at 
every later age. 

II. — In order to exhibit, in the simplest form, a 
view of the course of affairs in a Friendly Society, 
it was resolved to adopt the suppositim of a society 
of persons entering in the 21st year of their age, and 
continuing united till all the members may be sup- 
posed to be dead ; the society to consist of 1000 
persons on an averge, during its first year, and to 
admit no future entrants. In tracing the progress 
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of this society year by year, till all its members, ac- 
cording to the Table of Mortality, maybe supposed 
to be dead, there is seen the accumulation of its stock 
for a long period ; then its diminution ; and at the 
death of the last member its final extinction. 
Hence the means are given to draw conclusions ap- 
plicable to all Friendly Societies, at whatever age 
entrants are admitted. For, as already mentioned, 
the same terms of contribution and allowance cal- 
culated for a society which admits no nevp members, 
are applicable to a society which is continually re- 
cruited by new members of the age for which the 
calculations are made, or to a society admitting 
members at later ages, upon payment of a proper 
fine or equalising payment. 

III. — In considering the circumstances of the an- 
nual contribution by members with reference to the 
period to be assumed for its duration, it is found 
that the practice of societies on this point is not al- 
together uniform, but in general all members con- 
tribute, whether sick or in health, at one uniform 
rate. 

Iri the present computations it has been deemed 
right to assume, that all members during life, from 
21 to 70 years of age indnsive, contribitte, whether 
sick or well, at one unifom rate, and that all ce&s& 
to contribute on completing their 70th year. 

IV. — Some diversity of opinion prevails on the 
point,- whether such institutions ought to provide for 



S20 


FRIENDLY SOCIETIES. 


the whole period of sickness, or for temporary indis- 
position only. Two objections have been stated 
against a provision for sickness during its whole con- 
tinuance. — 1st, That it becomes a powerful tempta- 
tion to indolence and imposture. — 2d, That the 
burden is so great that the requisite contribution 
cannot be supported by the members. To the first 
objection it has been answered, that the intimate ac- 
quaintance of the members of a Friendly Society one 
with another, provides a guard against any long con- 
tinued imposture. To the second objection the an- 
swer has been given, that the propriety of establish- 
ing the provision for the whole period of sickness 
rests on the sound principle, that the working classes 
both in sickness and in health ought to be supported 
from funds received in the form of wages. If a limita- 
tion of the period of aid is introduced, it follows, that 
sickness beyond that limit must, in many cases, re- 
main without relief, or be relieved by a fund provi- 
ded by charity, public or private. The aiTangements 
which VTOuld make the labourer’s total recompenee 
consist in wages, or be derived from them, has per- 
haps a tendency to raise both the rate of wages and 
the personal respectability of the labourer. And on 
the other hand, where the total recompenee of the' 
labourer is made up of wages and charity jointly, the 
amount of the latter, according to its extent, seems 
to have a tendency to lower the former. A Commit-^ 
tee of the House of Commons on the Poors’ Laws 
remark, that the number of persons who “ can be 
employed in labour, must depend absolutely on the 
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aniomit of tlie funds which alone are applicable to> 
the nnxintenauce of labour. In whatever way these 
funds may be applied or expended, the quantity of 
labour maintained by them in the first instance, 
would be very nearly the same. The immediate ef- 
fect of a compulsory application of the whole or part 
of these funds, is to change the application, not to 
alter the amount of them. And as the funds which 
each person can expend in labour are limited, in pro- 
portion as the poor rate diminishes these funds, in 
the same proportion will the wages of labour be re- 
duced, to the immediate and direct prgudice of the 
labouring classes.” 

It was on the whole deemed proper to exhibit the 
computations of sick allowances as for the whole pe- 
riod of sickness from 20 to 70, and also the com- 
putations of a life-annuity to members surviving 70; 
so that the first provision may embrace the total ac- 
tual sickness and incapacity for labour at aud under 
70, and the second the presumed incapacity during 
the remainder of life. 

V, — As to sick allowances, — the different descrip- 
tions of sickness, to w'hich different allowanpes 
in practice assigned, vary in different societies, , Seitee 
distinguish bedfast, voalkbig, and swperannufxMm, 
or permanent sickness, assigning distinct allowances 
to each ; while others distinguish the sickness ac- 
cording to its continuance, assigning different al- 
lowances for sickness of the 1st, 2d, 3d, quarter, 
&c., or for ocher periods recognised by their parti- 
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cular rules. The yroportious which these 4iffereiit 
descriptioBS of sickness bear to each other, have not 
been generally given in the Betuins to the High- 
land Society. Thus it has been neccssaiy to found 
the computations on one uniform average rate of sick 
allowance, suggesting at the same lime means, by 
which existing societies, from their own experience, 
may ascertain the average rate corresponding to their 
particular rates of allowance; and submitting ap- 
proximations to enable new societies to reduce the 
particular rates they propose to adopt for each spe- 
cies or duration of sickness to an average rate, and 
thence to ascertain from the computations the con- 
tribution requisite to defray the paiticular rates 
which they mean to adopt, 

VI,— The Returns to the Highland Society of 
sickness among persons above 70 years of age have 
been considered too limited to be the basis of any 
computations of sick allotcances, which can with 
safety be relied on. It was therefore deemed eli- 
gible, as already mentioned, to institute a compu- 
tation for a constant and uniform provision to mem- 
bers during life after 70, in case Societies should 
adopt a life annuity as the mode of providing for 
their members in later life. 

Vn.— As to a widow’s provision. — In the practice 
of Friendly or Benefit Societies the members make 
one annual or periodical contribution for all the allow- 
ances which the society provides, the contributions 
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being made by all the members for the same period 
and at the same rate, and, where there is a widows’ 
fund, w ithout distinction between the married and 
unmarried members. This combination of different 
provisions has by some been deemed improper, as 
preventing a man from insuring what he wants, 
imless he will pay for what he does not want. On 
the other hand, it has been said, that simplicity 
of management requires that all should contribute 
alike ; that, the uniting most intimately the advan- 
tage of husband and wife in the contribution, is 
desirable, lest, on a temporary pressure, the inter- 
est of the wife should he disregarded, and the con- 
tribution to the widows’ fund withdrawn ; that 
among the labouring classes there are few bachelors ; 
and widowers have nocause to complain, since to them 
during married life, there w'as insured, at a lower rate 
of premium, a provision for a widow, on condition of 
continuing their contribution, though the marriage 
should be dissolved bytbe wife’s predecease. The dif. 
ficulty of exhibiting for the guidance of societies in ge- 
neral, a correct general standard for widows’ schemes 
was admitted ; but it was suggested, that a Table of 
this nature would be highly useful, as Friendly Socie- 
ties, besides a guide, require also a warning that a wi- 
dows’ provision is not the light burden supposed, or 
one which may be added to the scheme, without re- 
quiring an additional contribution, — an error which 
is considered to be one great cause of the miscarriage 
of their schemes. 

A considerable proportion of the societies provide 
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an annuity to widows ; and it was resolved to exM- 
Tbit a widows’ scheme, since it is desirable to adapt 
the report to Friendly Societies, as they arc found 
actually existing, leaving it to future societies to a- 
dopt such a provision or not, and cither as a separate 
matter, or in combination with the other allowances, 
as they may deem proper. 

VIIl. — Upon considering different mortality 
tables, and conferring with eminent calculators, it 
was resolved to found the computations upon a me- 
dium rate of mortality, derived from the North- 
ampton, Carlisle and Swedish tables. 

Among other communications with which the 
Committee were favoured on this subject, they are 
indebted to Dr Hamilton of Aberdeen for the fol- 
lowing remarks : 

“ The choice of proper tables for ascertaining the 
rate of mortality, is a point of the greatest import- 
ance. I have not seen Mr Blilne’s Treatise on An- 
nuities, containing the Carlisle Tables, but observe, 
that they give the probabilities of life higher than 
any tables I am. acquainted with. The Swedish 
tables given by Dr Price are also liigh, and give an 
intermediate result between the Northampton and 
the Carlisle Tables. Reducing them all to the basis 
of 10,000 persons alive at 20, the comparison stands 
as under. 
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■ 

Northamptoh 

Tabies. 

Swedish 
Tabbes K 

Carlisle 

Tables. 

Age. 

Alive. 

Die 

yearly. 

Alive. 

Die 

j’-earlj. 

Alive^ 

Die 

yearly. 

20 

10,000 

140 

10,000 

82 


71 

30 

8,546 

146 

9,112 

103 

9,269 

•94 

40 

7,086 

148 

8,059 

114 

8,328 


50 

5,570 

158 

6,751 

149 

7,216 

97 

60 

3,972 

160 

5,143 

189 

5,976 


70 

2,400 

166 

3,070 


3,939 


80 

913 

123 

979 

158 

1,563 


90 

90 

23 

82 


232 

61 


“ I should think the calculations should not pro- 
ceed upon one set of tables only, hut upon the me- 
dium of several esteemed the best. Perhaps the 
three above mentioned are as good as any we are 
at present in possession of. 

“ I consider it, however, as a desideratum to ob- 
tain tables founded upon more recent observations 
than those which we at present use, which (with 
the exception of the Carlisle one) are founded upon 
bills of mortality kept long ago. The Northampton 
Tables are founded upon those from 1735 to 1780. 
The Swedish ones upon those from 1755 to 1776. 
Now, it is generally believed, that there has been a 
sensible increase in the duration of human life, in 
this and other civilized countries, within the last 
half century, which may be accounted for, firom more 
cleanly habits, the better treatment of diseases even 


• The Swedish Table adopted in the subjoined com- 
iputations is more recent than the table here referred to. 












326 


FRIENDLY SOCIETIES, 


among the poor, the practice of vaccination, &c. 
The belief of this is so prevalent, that some of the 
insurance offices have altered their terms, and the 
Carlisle Tables seem to confirm the opinion. The 
effect of an increase of longevity is to increase the 
value of an annuity for life ; to lower the terns up- 
on which insurance of life may be effected ; to ame- 
liorate the terms for annuities to widows ; but it in- 
creases the demands upon Friendly Societies, for 
the relief of sickness and old age. The number of 
weeks of sickness at an average, for every age, is now 
ascertained by the returns to the Highland Society 
from recent facts, but the number of persons who will 
make these demands, (if the Northampton or other 
old tables be used), will be determined by facts as 
they stood half a century ago, and would give the 
amount too small for the present time ; and it might 
be expected that this additional demand, arising 
from a greater number of survivors at different pe- 
riods, would be compensated by the higher value of 
the annual contributions, hut it appears that it is 
not fully so, even as to the allowances granted in 
sickness ; for the requisite contribution, 

By the Northampton Tables, allowing 3 per cent, 
interest, is ''' - - L. 1 1 4-|: 

By the Carlisle Tables, - 1 3 Sf 

and a similar superiority when 4 per cent, is allowed. 


* Tile rate of sickness on ■which this was calenlatech was 
wied somewhat by additional returns afterwards leceived^ 
and is different fironi that used in tire Tables. 
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“ But the difference is much greater in the allow- 
ance for superannuation, being, 

By the Northampton Tables, - L. 1 0 Ilf 
By the Carlisle Tables, - 1 11 7 1 

owing to a greater number reaching the age at 
which the superannuated allowance commences, and 
its longer continuance after its commencement. 

“ Although the possession of more tables, found- 
ed upon recent observations, is to be desired, we 
must, in any present scheme, make the best of those 
we have. The foregoing observations, however, 
show how necessary it is in Friendly Societies to 
incline to the safe side. This ought to be done, 
even independent of the consideration of increas- 
ed longevity, as it is much easier to correct an error 
of deficient than of excessive allowance, and as 
the managers of such Societies are generally more 
inclined to go into the latter extreme than the 
former.” 

If it should be considered that, in the sulgoined 
computations, the probability of life is taken at 
a high rate, it is to be remembered that the 
Members of Friendly Societies constitute a higher 
order of the" labouring classes. Their adoption 
of this mode of providing independently for their 
own wants, betokens prudent foresight and eleva- 
tion of mind; and they are not admissible un- 
less of sound bodily constitution. They are selected 
lives, and may perhaps he expected to exliibit a de- 
gree of longevity somewhat greater, and a degree 
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of sickness somewhat less, than would be deriu'd 
from an average of the people at large. 

IX. — As to the rate of interest to be adopted 
in the computations, whether 3 or 4 per cent., much 
diversity of opinion was found to exist among the 
most intelligent persons consulted, according as they 
viewed the probabilities of a rise or further decline 
in the rate of interest, or considered the fall which 
has lately taken place as likely to be permanent, or 
only temporary. The rate of 4 per cent, has been 
adopted. 

The Friendly Societies of England and Ireland, 
through the medium of the Savings Banks, have, by 
statute 37th Geo. III. cap. 130. § 6., the privilege 
of vesting their funds on Government debentures, 
at an interest of three-pence per day, about per- 
cent. per annum, and are entitled to receive the 
principal at any time upon five days’ notice. A si- 
milar privilege is not enjoyed by the Friendly So- 
cieties of Scotland; the framers of the Savings 
Banks bill for this part of the kingdom not deem- 
ing such a provision necessary at the time, from the 
advantageous rate of interest allowed by the Scot- 
tish Banks. 

7'ubtcs calculated front the Rcfunn made to the Highland 

Spckttj. 

FaiEX'OLV SociKTU'.s do not all provide for the 
same objects, nor do they establish separate contri- 
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tutions for the different allowances which they pro- 
vide ; hut, in constructing Tables for general use, it 
was deemed advisable to show separately the rate of 
annual contributions corresponding to each allow- 
ance ; so that Societies, whether providing allow- 
ances, one or more, of different descriptions, may be 
enabled to avail themselves of the computations. 
Thus it was considered advisable to shew what an 
annual contribution of L. 1, continued during life, 
from 21 to 70 (supposing that contribution paid for 
each description of allowance provided) will afford, 

1. Of weekly sick-allowance, from 21 to 70. 

2. Of life-annuity, during future life, to each 
member surviving 70. 

,3. Of endowment to be paid at the death of each 
member, for funeral expences, or any other 
purpose. 

4. Of annuity to the widow of each member. 

When informed what the contribution of L. 1 
will pui’chase, societies, accoi'ding as they embrace 
one or more of these objects, or establish higher or 
lower contributions, can proportion their contribu- 
tions to the allowances to be provided. Four 
schemes, viz. one for each kind of allowance above 
noted, are afterwards exhibited. 

The preliminary points being fixed, Mr John 
Lyon, Governor of George Watson’s Hospital, who 
hadpreviously digested the Returns made to ^he High- 
land Society, had the goodness to prepare certain 
general computations, applicable to' Friendly Socie- 
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ty schemes. These were submitted to the consi- 
deration of some gentlemen of the highest eminence 
as calculators, and having received their approba- 
tion, various Tables have since been prepared by Mr 
Lyon for the use of Friendly Societies, with expla- 
natory remarks as to their construction, uses, and 
modes of application. 

General riero qftlie Tables. 

In order to construct the tables necessary for ap- 
plying the laws by which mortality and sickness are 
found to be governed to the pecuniary concerns of 
Friendly Societies, it has been deemed the simplest 
course to form a set of tables adapted to a supposed 
society, which commences with 1005 persons all in 
the beginning of the 21st year of their age, who ad- 
mit no new members, but die off according to the 
ordinary course of nature. From the results ob- 
tained by means of the tables constructed upon this 
supposition, other tables have been formed for regu- 
lating the affairs of Benefit Societies in general. 

The supposed Society, according to the laws of 
mortality, will consist, in the middle of the first 
year of its establishment, of 1000 members, since 
of the 1005 members, five will die during the first 
half year. The first year’s contributions, and the 
first year’s allowances, are both considered payable 
in the middle of the first year of the institution, 
and so on yearly thereafter during its whole con- 
tinuance. 
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In four Preliminary Tables there is separately 
exhibited, 

1. The numbers of the supposed Society who 
may be expected to be living each year, 
and to die each year, till all are dead, as de- 
duced from the jMortality Tables already 
mentioned. It is found that 313 members 
survive the 70th year of age, and that all die 
off in or before the 95th year of age. 

2. The number of widows of members in life 
every year, derived from 1000 marria^s be- 
tween persons in the 21st year of their age. 

3. The sickness experienced by each individual 
on an average for each year from the 21st to 
the 70th year of age inclusive, as deduced 
from the Returns to the Highland Society. 

4. The number of weeks’ sickness to be expected 

each year successively from 21 to 70 among the 
whole members of the supposed Society, which 
is just the quantity of sickness to the individual 
multiplied by the number of members of the 
Society living at the time, according to the 
Table of Mortality. 

Materials of Compulatim thence afforded. 

These particulars give the number of contribu- 
tions annually, and the number of allowances of each 
description required to be provided annuaEy, during 
the continuance of each of the schemes. Assuming 
any rate, both for contributions and allowances, and 
holding them as payable in the middle of each year, 
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tbe amount of each, accumulated with interest to 
the termination of the scheme, may he ascertained*, 
the results compared, and the contributions and al- 
lowances so proportioned, as to equal each other at 
the conclusion of each scheme. 

The number of members living at every age suc- 
cessively, according to the rate of mortality until 
70, forms tbe number of persons contributing each 
year to the funds of the society. 

The average number of weeks’ sickness at eveiy 
age successively, multiplied by the number of persons 
contributing, forms tbe number of weekly payments 
required for sickness during the year, at whatever 
rate they may be established. 

The number of deaths annually denotes the num- 
ber of payments for funerals ; while the number of 
members surviving 70, and in life annually, and the 
number of widows annually alive, till all be dead, 
denote tbe number of annual payments of annuities, 
under the respective schemes, at whatever rate these 
may be fixed. Thus the materials are alForded, 
whatever provision may be made on these several ac- 
counts, to compute the total amount at any period 
allotted for the tcnnination of the scheme, and to 
adjust tbe rates in just proportion to any given, an- 
nual contribution. 

T7ie Four Schemes. 

It is assumed, as already mentioned, that each 
member, during life, from commencing his 21st, to 
concluding his 70th year of ^e, pays a contribution 
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of L. 1 ammally, and after 70 tlie contribution is 
held to cease, — And it is found, 

1. That this annual contribution will afford a 
weekly allowance for each week of sickness, 
fi-om 21 to 70, of L. 1 ; 0 : 7 ; — the weekly 
sick allowance thus somewhat exceeding the 
annual contribution. 

2. That a like annual contribution will provide 
to a surviving member, during fiiture life af- 
ter his 70th year, a life-annuity of L. 58 : 0: 2| 
Sterling, — ^being a little more than 58 times 

■ the amount of the annual contribution. 

3. That a like annual contribution will provide, 

at the death of each member, an endowment 
for funeral charges, or any other purpose, of 
L. 59:19:2, — being nearly 60 times the 
amount of the annual contribution ; and, 

4. That a like annual contribution will provide 

to each widow of a member a life-annuity of 
L. 5 : 12 : 6i Sterling, — being a little more 
than 54 times the amount of the annual con- 
tribution. 

The provision for these four several purposes is 
held to be the object of fom^ separate schemes : 
1st, Sickness Scheme; — Members’ Annuity 
Scheme ; — 3<f, Scheme for Funeral Expenees, &c. ; 
— Uh, Widows’ Annuity Scheme, These schemes 
arc supposed to be established hjfonr separate So- 
cieties, cons^tuted as above described, to each of 
which schemes the same amount of annual contri- 
bution, and for the same period of time, is supposed- 
to he made. 
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It is requisite, with a view to particular objects, 
to contemplate the contribution under three diffe- 
rent aspects ; 1st, As paid and accumulated annu- 
ally ; 2d, As superseded by a single payment made 
at the commencement of the scheme, in lieu of all 
annual contribution ; StZ, As superseded, at any 
later age, between 20 and 70, by a single payment 
then made, in lieu of all contribution, after such later 
age. Accordingly, in the Tables of Contribution, 
(Scheme I. Tables I, II, III.) there is exhibited, 

1st, The total amount of the contribution, ac- 
cumulated at 4 per cent, interest (Scheme I. Table I.), 
till the conclusion of the schemes, and also its annual 
amount progressively at every period. 

2d, The sum which paid down at the commence- 
ment, by the members of any of the four supposed 
socif^es, will supersede all future contribution. This 
is found (Scheme I. Table II.) to be L. 18,117.271 
decimals, or L. 18,117 ; 5 : 5 for the society in all, or 
L. 18 ; 2 : 4 Sterling, paid by each member of the 
society, at the middle of the Jirst year of its esta- 
blishment. 

The sum which, paid down at any age, 
(Scheme I. Table III.) from 20 to 70, will supersede 
all future contribution. 

These several circumstances, with regard to the 
contribution, arc exhibited in three Tables, which 
are common to all the schemes, the sum of con- 
tribution being in all the same, viz. Ij. 1 annual- 
ly by each member in fee; continued during 
the same periods of time, viz. from the beginning of 
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tlie 21st to the eud of the 70th year, if the member 
lives so long; and thus, at the longest, con tiiiiiing pay- 
able for 50 years. The schemes differ, however, in 
the period of their duration, the Sickness Scheme 
terminating in SO yeai's, when the members have 
completed the 70th year of their age ; while the 
other schemes continue till all the members and 
their widows will, according to the hlortality Table, 
be dead, that is, for 25 years longer, or 75 years in 
all. The Sickness Scheme concluding in 50 years, the 
contribution of its members accumulated, with inte- 
rest, for that period, amounts in all to L. 128,753 
.706 decimals, or L. 128,753, 14s. Sterling. In 
the other schemes, the like contribution, continued 
for the same period of y-.ars, but accumulated at in- 
terest for 25 years longer, amounts to the sum of 
L. 343,236.307 decimals, or L. 343,236, 6s. Ster- 
ling, (Scheme I. Table II). 

Tables peculiar to each Scheme. 

The Contribution Tables, No. I, II, III, given in 
Scheme I., are held as repeated in each of the 
other Schemes, and form a part of them, though, in 
place of bcjto repeated, they are merely referred to in 
Schemes Contribution 

Table, No. Il, itmaybe observed, that althoughplaced 
in Scheme I. that part of it which exhibits the ac- 
cumulation, from 71 years of age, is not applicable to 
Scheme I. but solely to the Schemes II, III, and I V. 

The three Tables ‘peculiar to each of the four 
Schemes, are thus the Tables IV, V, and VI, of 
each. 
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These several classes of Tables exhibit the cir- 
cumstances of contribution and distribution, &c. ac- 
cording to their bearing on each particular scheme. 

Thus, Table IV. of each Scheme shews the accu- 
mulated amount annually, from the conuneneement 
to the conclusion of the scheme, of the whole distri- 
butions falling to be made under it, according to the 
number of payments denoted by the Preliminary 
Tables as becoming exigible, and according to the 
pai’ticular rates of payment, under each scheme, as 
already noticed, viz. 

1. Sickness Scheme . — For each week 

of sickness, - - L. 1 0 7 

3. 31embers* Annuity Sclieme . — To 
each member, for each year he 
survives 70, a life-annuity of 58 0 

3. Funeral Scheme . — At each mem- 

ber’s death, at whatever age, an 
endowment for funerals, or other 
purposes, of - - 59 19 ^ 

4, Widows’ Scheme . — To each widow 

a life annuity of - - 5126J 

Tlxcjijlh Table of each Scheme compares the con- 
tribution and distribution annually, and ascertains 
the amount of their difference, which is the Society’s 
stock. At the conclusion the accumulated amount 
of the contributions agrees with the accumulated a- 
TOount of the distributions. The contribution and 
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distribution, in the Sickness Scheme, both amount 
to L. 128,753.706, or L. 128,753, 14s., and so ba- 
lance each other. In the other schemes, when the 
contribution is improved at interest, for 25 years 
more, it amounts to L. 343,236.307, or L. 343,236, 
6s., and is balanced by the distributions, which, in 
each of these schemes, amounts to the like sum of 
L. 343,236, 6s.* 

The sia;th Table of each Scheme shews, 

1. The value to the Society, at any age, during 
the continuance of the scheme, of the indivi- 
dtial stock of each member arising from his 
past contributions. 

The contribution and distribution, both assumed as pay- 
able in the middle of the year, are found in columns 6. of the 
Tables L and IV. of each Scheme, which shew the contribu- 
tions and distributions opposite the particular ^ear for whicli 
they are made. But in Table V, of each scheme, in the co- 
lumns for compmiso?!, viz. columns 4. and 5., the contribu- 
tion and distribution of the first year, with a year's interest on 
each, are stated opposite year second of the Scheme, when the 
year's interest has arisen, and the comparison is then made, and 
so on throughout ; and thus the contribution and distribution, 
in the concluding years, L e. in the 50th and 75th year of the 
Scheme, appear, (were Table V. only adverted to,) as not made 
til! the 51st and T^th year.— The interest on both contributions 
^nd distributions are carried down for half a year beyond the 
termination of each scheme, making, from the commenc^ent 
of contribution and distribution, in the middle of the first year of 
the Scheme, an aceumiilation of 50 or 75 whole years on each 
Scheme* The accumulation of the interest might have been 
stopt, on each Scheme, half a year earlier, but this has no 
feet on the Schemes* 

VOL. VI* 


y 
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S. The value, at any age, of the future contribu- 
tions of each member. 

3. The value, at any age, oi future dlstribufion.% 

or the single payment, at any age, equivalent 
thereto, 

4. The annual contributions, commencing at any 
ghen age, and continued till 70, correspond- 
ing to the future distributions after the given 
age. 

5. The allowances or distributions under each 
Scheme, con-esponding to an annual contribu- 
tion of L. 1, commencing at any age, and con- 
tinued till the age of 70. 

Gbjccl in ascertaining some iftliese parti cidars. 

Some observations may be made regarding the 
object of ascertaining, as to each Scheme, the par- 
ticulars I'eferred to in describing the class of Tables 
last noticed. 

l5!f. The individual stock of members at each 
particular age.-T-This is the amount of the money 
which members of that age, on an average, have de- 
posited with the Society, from their past contribu- 
tions, beyond the average amount of the sums drawn 
out by them as allowances, together with progres- 
sive interest on the balances from time to time. 
This, at every age, represents the sum which an en- 
trant of that ago (except in Scheme IV. for reasons 
to be afterwards stated) should pay dovra, beyond 
his annual contribution, as an equalising payment 
on entering the Society at a later age than his felloW’ 
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menibcis. For this is the sum which each of the 
other members, entering earlier into the Society, 
and continuing in it until his age, has now at his 
credit with the Society, to aid the future contribu- 
tions in discharging future allowances ; and it is 
also the sum which, together with the futme con- 
tributions of such member, is just sufficient for dis- 
charging all his expected allowances. 

^dly, The present value of all thefidure co7itri- 
hutions of the existing members. — This is the va- 
lue of the Society’s funds in expectation ; or, in 
other words, of the debts due to the Society by its 
members ; and is necessary to be known, wherever 
we wish to ascertain the state of a society’s affairs. 

^dly. The present value of all future alhw- 
ances to be made to members. — Whatever that pre- 
sent value may be, it represents the debts due by the 
Society ; and, as the solvency of the Society depends 
upon its ability to pay its debts, it is necessary 
to know the total amount of these debts. To as- 
certain this, in a Friendly Society, at any period, 
we must find the value of all tJie future allow- 
ances, that will become payable to the members, 
according to the existing state of the Society at the 
time. 


Balmce (f a FrimMy Society's JJhirs. 

Thus, to ascertain the ability of the supposed 
society to fulfil its engagements to sick members in 
the 40th year of the scheme, when it has 528 mem- 
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bers of 60 y^ars of age^ we make the followiBg com-” 
parisoD : , , 

fuNDS. 

Its Funds in possession^ by Table V., of Sick- . decim* 
ness Schemey Column 6. amount to L. 15y405»75S 
The value of the future contrilutions of 
each member of this age^ by Table VI. of 
Sickness Scheme, Column 4* is 3^* 7.6914 
decimals^ which, for 5^8 members, is ^ 4,061.050 

Total funds in possession and in expectancy, L. 19,466.812 

^ Debts. 

The value of the future dhwctMces to each 
, member, by Table VL, column 5., k 
L. 36.8689 decimals, which, for 528 mem- 
bers, is. V' ' L. 19,466.779 

Add fractional loss of decimals 
in the division, (value' about 
'•8d.), . '.033 

. — .LJ9^466.812 


, Thus, the Funds and Debts of the society are 
equal, each ainounting to L* 19,466 : 16 : 3 Ster^ 

ling. 

This may give some general idea of what is meant 
by balancing the affairs of Friendly Societies, --a 
measure not hitherto familiar to their members. 

But in balancing the affairs of an actual Society, 
although the general nature of the operation be t^e 
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same, ttere will be certain differences. 1st, Its me-m 
bers will not be all of the same age. In place of as- 
certaining at once the values of the contributions and 
luture allowances of the whole of the members, as is 
done in the above statement, it will be necessary to 
class the members according to age, and to ascertain 
from the Tables separately, according to the medi- 
um age of the class, the values for the whole mem- 
bers of each class, according to their numbers. Q,dly, 
The contributions and allowances in the Society, 
may not be the same as those assumed in the Tables ; 
and the total values ascertained from the Tables 
must therefore be raised or lowered, in proportion as 
the contributions and distributions of the Society 
differ from those in the Tables. If the contributions 
of the Society are only one-half of those in the 
Tables, their values will be only one-half; and the 
same holds as to the distributions. Thus, the va- 
lues ascertained from the Tables, become a mean 
for stating a question of Proportion, according to 
the Rule of Three, for ascertaining the values of 
the future contributions ntid distributions of any 
Society. 


Rise and Decline of a Society's Funds. 

The rise and subsequent decline of the ftinds of 
a Friendly Society, may be illustrated by shoydng 
the progress of the Sickness Scheme at different pe- 
riods, as follows ; 
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Year 

of 

Socie- 

ty- 

Aqe 

cTf 

Mem*- 

bers. 

Amount of 
Contribution. 

Amount of 
Bistiibution, 

Society 

Stock. 

Individual 

Stock. 

10 

MM 

i£ 10,594-580 

i 6,402-455 

A'4, 102*1 25 

44-0067 

20 


26,490*949 

16,905*909 

9,585-040 

14,470-600 

] 1-9813 

30 

60 

48,505-427 

34,085-767 

21-4513 

40 

60 

79,574*896 

64,160-143 

15,405*753 

29*1775 

45 

66 

99,611*847 1 
104,057*041 

86,217-701 

13,394*146 

30*2351 

46 

66 

91,753-836 

12,303*205 

10,789*070 

29*0866 

47 

67 

108,659-243 

97,870-17:1 

26*7719 

48 ; 

68 

113,424*733 

118,357*962 

104,633-398 

8,791*335 

23-0743 

49 i 

69 

112,042-080 

6,315-882 

17*5930 

60 ! 

70 

71 

123,465*640 

128,753*706 

120,099-226 

128,753*706 

3,366*414 

Nothing. 

10-0191 

Nothing. 


Thus, the distribution and contribution at the 
end of the scheme, when all the members have died 
out, are equal ; and, on taking the differences of 
these, at different periods, which are exhibited in 
the Column titled “ Society Stock” the stock of the 
Society is seen increasing for many years, and then 
rapidly diminishing. 

The progress of no two Societies can ever be quite 
alike ; nor is this statement offered as exhibiting the 
precise course of the progress of any Society. Still it 
shews, in some measure, the general course of all So- 
cieties, and illustrates the cause of that illusion 
which makes members too often infer prosperity 
while their affairs arc going rapidly to decline ; an 
illusion practically injurious, and which it is of im- 
portance to dispel. 

Had the supposed society set out with an insuf- 
ficient contribution, suppose 18s. in place of L. 1, 
atmuaHy, still its capital would have increased ra- 
pidly for many year’s. If, during each succeeding 
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period of years, it had been recruited by young mem- 
bers, their contributions in early life exceeding their 
allowances, the accumulation of capital would have 
been accelerated. In the long run, however, all the 
contributions of the original members being inade- 
quate to their whole allowances, an encroachment to 
supply the deficiency would be made on the funds of 
the class who entered after tliem ; and thus the mat- 
ter would proceed, all the deficiencies of preceding 
classes in point of contribution, as well as the inte- 
rest such contribution should ha\"e produced, being 
a loss to the fund, and falling on the classes succeed- 
ing them, until the Society is bereft of its capital, 
and falls to ruin. Still, a long period of years might 
pass, before the growing injurj^ was kno^vn, unless 
periodical balances W'ere instituted of the Society’s 
affairs ; and it is to enable Societies to make sucb 
periodical balances, that some of the particulars al- 
ready adverted to have been exhibited. Articles 
8th and 44th, and Problem VI., are recommended 
to the particular consideration of Societies who wish 
to make a correct balance of their affairs. 

Circumstmees qf Difference in the Several Schemes. 

The Schemes for Sickness, Old Age, and Funerals, 
depend on contingencies affecting a single life ; the 
Sickness Scheme, on the combined operation of the 
laws of Mortality and Sickness ; the two others, on 
the law of Mortality alone. The Fourth, or Wi- 
dows’ Scheme, on the other hand, depends on the 
duration of joint lives. There is no daim if the 
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wife die before the husband ; and, if she survive, 
the value of her claim depends on her age at the 
death of the husband. 

The method of computation adopted, affords the 
means of exhibiting in the five first Tables of each 
Scheme, in a way which, it is thought, many members 
of Friendly Societies will be able to follow, the steps 
by which are obtained the results exhibited in the 
Sixth Table of each Scheme ; and this may, it is 
hoped, lead to confidence in the results. But these 
five first Tables of each Scheme, though all con- 
structed by the same method, do not afford results 
of the same general application. 

In Tables VI. of the Sickness, Old Age, and Fu- 
neral Schemes, results are exhibited which are appli- 
cable very generally to all Societies of a like nature, 
providing for the same objects; and this, too, at what- 
eoer age such Societies admit members. But this 
does not hold as to the Widows’ Scheme. The re- 
sirlts deducible from the five first Tables of that 
Scheme, and exhibited in the sixth Table, are only 
applicable to one case. ; that of a Society where aU 
the members enter at 21 years of age. 

In tracing the progress of the four Schemes, a difr 
ference will be observed. The biudens arising on 
the three first Schemes are fully provided for with- 
in the year in which they arise, either by the con- 
tributions of the year, or from previous contribu- 
tions. A surplus stock is found to arise to each 
member, after defraying the allowances for the year, 
and this continues throughout till the concision of 
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these Schemes, when the whole is exhausted. Thus, 
a new entrant at 30, or any later age than 21, en- 
ters on equal terms with the other members, by 
placing with the Society his proportional share of 
stock, and paying in future the like contribution 
with the others. 

In the Widows’ Scheme, on the other hand, du- 
ring the first year, certain widows come upon the 
scheme. Besides the annuity for the year, which is 
paid from the annual contribution, there has arisen 
in favour of these parties an annual claim for the 
whole of future life, of which no part should be 
borne by a futme entrant. The contribution to the 
Scheme exceeds, it is true, the widows’ pensions de- 
mandable within the year ; but the whole contribu- 
tion of the year is not fully adequate to pmrchase 
annuities for future life, for the widows who, during 
the first year, have come upon the Scheme. Thus, 
though this Scheme is correct for a Society all whose 
members enter at 21, it does not shew the terms on 
which future members should be admitted at later 
ages, and, therefore, does not afford results of gene- 
ral application. 

To supply this defect, two Auxiliary Tables, 
yil. and Vm„ are added to Scheme IV., exhibit- 
ing thf i^4y-money and contribution, dec. at later 
ages than 21. The application and use of these 
Tables in balancing a Widows’ Scheme, is exhi- 
bited in Article 40th, and Problem 6th; and an 
approximation is suggested for the variations re- 
quired, where annuities are provided to widows of 
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future mariiages, as is general witli Friendly Socie- 
ties who have widows’ schemes. 

It was, upon the whole, deemed eligible, however, 
to exhibit Scheme IV., shewing the progress of a 
widows’ scheme, as for a Society at 21. Any So- 
ciety limiting the admission to one particular age, 
may balance its affairs by a similar process. A 
Society admitting members of 30, or any other 
age, and forming a widows’ table, applicable to that 
age, might then proceed according to the mode fol- 
lowed in Tables IV. V. and VI. of this Scheme. 
Another reason had much influence. The processes 
used in constructing the auxiliary Tables VII. and 
VIII. of Scheme IV. do not admit, as it is thought, 
of being explained, so as to be followed by persons 
not familiar, in some degree, with the higher branches 
of arithmetic ; but an opportunity being afforded 
them of examining the operations by wMch the re- 
sults are obtained of a widows’ scheme for a society 
of members at 21 years of age, it is hoped the mem- 
bers of Friendly Societies may be induced to place 
reliance on the results of the auxiliary Tables, al- 
though the processes by which they have been ob- 
tained are not exhibited; and besides, to exhibit 
the operations at each age, as is done with regard 
to the supposed society of 21, would lead to an in- 
convenient multiplicity of tables. 

Smne possible ohjecimis considered. 

It has been usual with calculators to consider so- 
cieties in the aggregate, as bodies, and from the 
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rules as to the age of admission and rates of allow- 
ance, to compute the maximum pressure upon the 
scheme, and fix the contributions accordingly. Each 
society is thus viewed in its particular circumstan- 
ces ; but, as societies rarely coincide in all points, 
rules of general application cannot thus be obtained. 

From a desire to obtain rules more generally ap- 
plicable, a course somewhat different has been 
adopted. The Committee have directed their at- 
tention to Friendly Sodeties in that point of view- 
in which they all agree, as composed of individuals 
of known ages. It has been their object to ascer- 
tain the proportion which the contribution of an in- 
dividual, according to the age at which he enters, 
ought to bear to the allowances provided by such 
societies, and they have exhibited the variations of 
this proportion, according as the age advances. So- 
cieties, when aware of the difference arising from 
the age of entrants, will naturally consider how equa- 
lity among their members may be reconciled with 
the simplicity desirable in the management of their 
affairs. 

It is important to divest the subject of every 
thing unessential to its correct illustration. The 
intricacy arising from the admission of new members 
has been avoided, by assuming that the suppewed 
society, whose progress is traced, does not admit 
any. ififyalue of the contribution of a mem- 
ber, and OT^e burden which he creates from each 
particular age, is thus distinctly and separately 
shewn, as to the Sickness, Old Age, and Funeral 
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Sebemes : it is traced with equal accuracy, exhibited, 
with more simplicity, and the knowledge, when at- 
tained, is of general application. 

It may seem strange, that the Tables should ex- 
hibit the state of a society which never does nor can 
be expected to exist, viz. that of a society which be- 
gins with a certain number of members, all of the 
same age, and which admits no new members. But 
it is to be observed, and to be carefully attended to, 
that the Tables exhibiting the progress of such a 
society, are not intended to be held out as shewing 
the progress of any acHial society, but merely as ex- 
hibiting the steps by which the results contained in 
the Tables, No. V"!. of the Schemes, have been ob- 
tained. It is from these Tables, and these alone, 
in connection with the auxiliary Tables VII. and 
VIII. of Scheme IV., that data are to be sought 
for regulating the contributions and distributions of 
Benefit Societies, and for investigating the states of 
their affairs. 

Many persons will not acquiesce in the results 
without full examination, and the details will facili- 
tate this investigation. Others will acquiesce more 
readily in the results, tliat the process by which they 
are acquired is presented for consideration, eveu al- 
though they should not take the trouble to examine 
it. Those, on the other hand, who consider that the 
results oulyshould have been exhibited, will find these 
apart in Tables VI. of each Scheme, in the Auxi- 
Eary Tables VII. and VIII. of Scheme IV, and 
ip the Practical Tables ; and may pass over all the 
others. 
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Societies- desirous to construct schemes founded 
on the rate of sickness ascertained hy their orvn ex- 
perience, will, hy the full exhibition of the necessary 
steps, have their course facilitated. 

The Committee have not sought the briefest mode 
of exhibiting the subject, since comparatively few 
could have followed it. Their object has been to 
exhibit the matter in the way in which it is likely 
to be understood, with the lowest portion of arith- 
metical knowledge which the subject admits, so as 
to render it more generally accessible. And the 
plan which has been adopted, although liable, like 
every other, to some objection, was, after full consi- 
deration, deemed best adapted to attain that end. 

Practical Tables. 

The regulations of Friendly Societies requiring 
the confirmation of the Justices of the Peace, the 
Justices are often called upon to consider the con- 
tributions proposed by persons desirous to institute 
a new society, and the allowances which these con- 
tributions are meant to defray. To facilitate this 
examination, certain tables are given, under the de- 
nomination of Practical Tables. 

There are four views which may present them- 
selves ; 1st, A Society may fix the contribution, 
and be desirous to know what allowances it wUl af- 
ford ; or, ^dly, They xanjjix the allowances, and 
wish to know what contribution will be adequate to 
them ; or, They may fix a rate oi entry money, 
besides the contribution, and desire to know what 
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amount of contribution this entry-money will su- 
persede ; or, Uhh[, The right to the allowance may- 
be deferred for some period after the commence- 
ment of the contribution, and information may bo 
desired as to the effect thence produced on the con- 
tributions and allowances. • Information on these 
points will be obtained from the Practical Tables. 

First, In order to shew what any contribution, 
according to the age at which it '^commences, will 
afford in the shape of allowance, fouk tables have 
been prepared, which are denominateJ^ Practical 
Tables, vi2. one for Sick Allowance ; oneVor Mem- 
bers’ Annuity ; one for Payments at Deafe for 
Funerals, and one for W idows’ Annuity. Su|bosing 
the age of the entrants given, and that they of 
any age from 21 to 45 both inclusive, then op^site 
to each particular age in the tables will be seen -Aat 
an annual contribution of L. 1, or 10s., — 5s., — 4s., ^ 
2s. 6d., — 2s., — or Is. will severally afford (accordiiK 
to the age at which it commences), as sick allows 
ance, widows’ annuity, &c. 

Thus, suppose the entrants arc 21 years of age, 
and that they contribute annually. 

For Sick allowance, - L. 0, 10 0 

Members’ annuity after 70, - 0 2 

Endowment at death of member, 0 2 

Widows’ annuity, - - 0 10 


In all annually L. 1 4 

* The Tables beiBg computed, on the supposition tbut 
the incidental expences of the society, wMcli may 
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This aimual contribution of L. 1 : 4 : 6, com- 
ineneing in the 21st and continuing to the 70th 
year of age (Practical Tables, I, II, III, IV.), will 
afford of 

Sick-moncy weekly, till completing the 70th 
year, - - - L. 0 10 3| 

IMembers’ annuity after 70, - 7 5 0^ 

Eudowmeiit for funeral, > 5 19 11 

Widows’ annuity, - - 2 16 3 1 

Supposing the contribution the same, but the 
entrants to be of 40 years of age, the allowances to 
be afforded will be less. To them the correspon- 
ding allowances are. 

Weekly sick money, - L. 0 5 7f 
Members’ annuity, - - 2 4 4^ 

Funeral money, - - 3 9 Of 

Widows’ annuity, - - 2 5 0|^ 

Secondly, The Practical Tables already adverted 
to, assume a contribniion, 'as agreed on, and sbew 
what allowance it will purchase. A second set of 
Tables, H^fos. V, VI, VII, and VIII, assume au al- 
lowance, as agreed on, and shew what contribution 
it will require. Tliis is ilt^fwn for members enter- 
ing at any age from 20 td ' as to the following 
allowances : 


at 10 per cent, shall be separately defrayed, a further sum of 
about 2s. 6d. annually would be required on this account, in Ibe 
case supposed, whidi Would make the total aUBhal contribution 
L. 1,> 
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1. A weekly sick allowance (Practical Table, 

No. V.), of - - L- 0 5 0 

2. An annuity for old age (Table IV.), 

of - - - 5 0 0 

3. An allowance for the funeral of a 

member (Table VIL), of - 5 0 0 

4. An allowance for a widow’s annuity 

(Table Vill), of - -500 

Whatever rate of allowances the society may 
ehoose to adopt, the contribution required may easily 
DC deduced from these Tables. 

Thirdly, It is important for societies to know', 
how far a sum paid down as entry-mmey will su- 
persede future contribution. The Practical Table 
No. IX., will enable societies to ascertain this point. 
Assmming an entry-money of L. 1 to be established, 
this Table shews what amount of annual contribution 
will be superseded by that entry-money, according 
as the age of the entrant is from 20 to 45, this 
last age being assumed as the extreme limit of entrj'. 
Whatever rate of entry-money societies may esta- 
blish, they may, with facility, deduce from this Table 
what amount of annual eontributiou may thereby be 
superseded. 

Fourthly, It is a common practice with Friendly 
Societies, probably as a guard against the entrance 
of members in bad health, to provide, that a mem- 
te shdi not become Jree, or, in other words, shall 
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have no right to any allowance, until he has contri- 
buted for three years. The effect of such an ar- 
rangement, in diminishing the contribution required, 
or, if the standard contribution is continued, its ef- 
fect in enlarging the amormt of distribution to be 
afforded, is exhibited in Practical Tables X, XI, 
XII, and XIII. 

Entrants of different ageSy hew placed on an equal footing. 

It has been clearly shewn, that, in order to place 
the members on a just footing, sd as each may bear 
his due share of the burden, equal annual contribu- 
tion in every ease will not suffice. It seems neces- 
sary, either, 

1. That all shall enter at the same age ; or, 

2. That the difference of age shall be compensated 
in one way or other : And there are three 
ways in which later entrance may be compen- 
sated ; 

1^4 By the party paying an equalising fine at 
entry ; or, 

2d, By paying a higher rate of annual contri- 
bution, according to his age ; or, 

Bd, By receiving a lower rate of allowance. 

The entry-money, increased contribution, or di- 
minished distrihutioD, which will be equivalent, 
at every period of life, to compensate inequality 
of age, are exhibited with reference to each scheme ; 
in Table VI. of the Schemes I, II, III, and 
in Table VIII. of Scheme IV, already mentioned, 
TOE, yi. z 
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These being calculated as for an annual eontribu- 
ixon of L. 1, give a mean which will enable any so- 
ciety to ascertain what is required, in its own case, 
in order to place entrants, of any age, on a footing at 
once fair to them, and to the society at large. 

The Committee are aware, that the Practical 
Tables do not exhibit all die vaiieties which may 
be required in practice; but they have purposely 
abstained from extending them farther, deeming it, 
upon the whole, better to leave it to Friendly Socie- 
ties to obtain any other results they may desire, by 
deduction from the Tables which are given, than to 
attempt to exhibit the results in all the varieties 
deducible firom the Tables of the Schemes. If 
Friendly Societies shall be convinced that their 
schemes admit of calculation, they will either make 
themselves intimately conversant xvith the subject, 
so as to compute what they require, or will resort to 
the aid of others more familiar with compii%|tion. 

Ohserrathns on tJie Use of' the Tables. 

With reference to the contributions and aUow- 
ances, it will be proper for any society ushig the 
Tables, to observe, ^ 

1. That some contribution for incidental expellees 
will be required, over and above the contribu- 
tion specified in the Tables. In practice, 
this charge ajqiears to vary from 7g- to 12^- 
per cent. Toi per cent, f/t least s/iouM, in 
almost everi) case, he added to the contri- 
bution specified in the Tables, ns an average 
alknmnce for such eapeiiccs. 
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2. The Tables exhibit the allowances, with pence 
and fractions, precisely as derived from the 
computations ; but societies will naturally fix 
their allowances in even sums ; and it •will be 
expedient to diminish the allowances specified 
in the Tables, by thro’wing off the odd pence 
and fractions, rather than to attain an even 
sum by an increase of the allowance. 

The Tables affm'd. a StanMrd Jbr Comparison. 

While prudence dictates the propriety, in all im- 
portant transactions, of calculating beforehand the 
probable course of affairs, according to the best 
means which are possessed, still, in all human af- 
fairs, there are occasional curcumstances which de- 
feat every previous calculation. Friendly Society 
Schemes, however accurately constructed, like all 
other calculations founded on probabilities, must be 
exposed to such casualties. The small number of 
members of which many societies consist, admitting 
the members to be known to one another, contri- 
butes to a correct superintendence of the affairs ; but 
has this disadvantage, that average computations, 
derived from a great number of such societies, al- 
though correct as to the whole, will rarely he found to 
agree precisely with the experience of any particular 
society. Such computations, however, are standards 
to be appealed to, in order to ascertain how far the 
current of affairs, creating unlooked for burdens, 
may have drawn them from their course. 

z S 
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Reea^Uulaimi. 

To enable Friendly Societies to calculate the 
proportion which, upon an average, their contribu- 
tions ought to bear to their allowances, refer- 
ence being always had to the age of admission, — 
to enable them to review their condition, — to ascer- 
tain how far their means are equal to their engage- 
ments, — to shew the proper increase of contribution 
to meet a deficiency of funds, — or the increased dis- 
tribution which a surplus can afford, — so as to en- 
able tliem to accommodate their arrangements to 
their circumstances, — are the ohjects sought to be 
accomplished by the subjoined Tables and Rules, 
The improvement of Friendly Society schemes must, 
it is conceived, mainly depend, as aheady noticed, 
on a diffusion among their own members of some 
knowledge of their principles. This is what has 
been here attempted. The Committee will be gra- 
tified if their labours shall, in any degree, contribute 
to establish, on a firmer basis, institutions which 
they deem at once laudable in themselves and na- 
tionally beneficial. They my have erred in the 
means, or they may have failed in the attempt; but 
it is with satisfaction they reflect, that even their 
failure or their errors will not be useless, should 
they have the effect of engaging others better qua- 
lified to undertake the task. 
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Miscalculation, not the Mismamagement,, of Friendly 
Societies, the cause of their FaUwe. 

When the immense number of such societies is 
considered, the general uprightness of their ma- 
nagement appears, so far as has been observed, to be 
highly exemplary. The collecting and duly invest- 
ing the funds is a duty in general very prudently 
executed ; and great labour is gratuitously under- 
taken by the members, in visiting their sick bre- 
thren, and conveying to them the allowances for 
their relief. Miscalculation, not mismanagement, 
appears to have been the cause of their miscar- 
riage. It has not been made imperative on Jus- 
tices of the Peace in Scotland, as it has been in 
England, to require the report of two accountants 
on the correctness of the calculations on -which new 
societies propose to found their schemes ; but it 
might conduce to the wellbeing of such institutions, 
were the Justices of the Peace of Scotland to require 
some evidence on this subject in future, before sanc- 
tioning the regulations. This is the most import- 
ant part of the rules ; but hitherto, perhaps, it is 
not the part to which, in the practice of Justices of 
the Peace, their principal attention has been direct- 
ed, In apportioning the contributions and allow- 
ances, the leading point is the age at entering 
the society; and this, in practice, as already noticed, 
sometimes differs in the outset ftom what it is in 
the sequel. It may therefore be expedient to re- 
quire a list of the names and agefpf the constituent 
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members of any new society, to be exhibited when 
regulations are sought to be confirmed, that both 
the age of the original constituent members, and the 
rules as to the age of future entrants, may be under 
view in considering tbe contributions and allow- 
ances, which they propose to establish. 

Some General Larues, 4 '^. suggested. 

It has not been tbe object of the Committee to 
point out any particular course to Friendly Societies. 
Their endeavour has been, to enable the membejs 
to see their way beforehand, in any scheme which 
they may wish to adopt. 

Without departing from the limits within which 
tlie Committee proposed to confine themselves, they 
may be allowed to notice, that there are itso rules 
which, perhaps, it would be right to introduce into 
the x^alations of aH societies : \st. That all disputes 
between the society and any of its memberc, shall be 
referred to arbitration, ^dly. That no part of tbe 
society fiinds shall, in any case, be lent to a mem- 
ber ; and that no member shall be received as surety 
to the society for a loan. 

In the laws of new societies, where allowances are 
provided for dilFerent purposes, as sick allowance, 
widows’ annxiity, &:c., it might be expedient to state 
sejjarately the premium or contribution whicli the 
society had assumed as equivalent to each. Some 
advantages wmild arise ftom tliis practice. It would 
tend to prevent a^y allowance being established 
without some equivalent, actual or estimated, being 
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established to meet it. It would fUrther give the 
society more distinct means of retrospect, and, in 
case error had been committed, enable them to 
trace, on reviewing their own experience, in what 
particular department the error has arisen. While 
the several contributions, estimated as equivalents 
for particular objects, may, for these reasons, be se- 
parately notified in the laws, it may still be proper 
that the whole be combined, for convenience of col- 
lection, into one sum of total contribution as at pre- 
sent. 

If members, desirous to provide for a widow, were 
authorised to insure, under Scheme III., a sum be- 
yond the F uneral money, payableattlieir own death, a 
widow’s provision might be established in a form 
somewhat simpler than a fixed annuity, and better 
adapted to such institutions. The sum insured for 
a Funeral may be held to constitute a share, for 
which a contribution is fixed. A member might be 
allowed to subscribe for as many shares as he thought 
fit, contributing just so many fold the fixed funeral 
contribution, as corresponds to these shares. The 
sum thus insured at the husband’s death, might, as 
societies deemed best, or as the member might ap- 
point, be paid at once to the widow, to be applied as 
she thought fit, — or such an annuity might be paid to 
her as the sum, at her age, would purchase with an 
insurance office, or such as corresponded to her age 
according to Col. 2. of Table VII. Scheme IV. : If 
there wap no widow, the sum to go to the children 
of the member, or otherwise, as he might appoint. 
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If it were optional to members to insure for such i 
shares as they thought fit, and to drop the insurance 
at pleasure, the contributions for these should not 
be combined with the contributions for other pur- 
poses. 

The effect of deferring the allowances to the mem- 
bers for three years after entry, is exhibited, that 
Friendly Societies may be quite aware of it ; but 
where a society is to be established, it would be ad- 
visable, at the outset, not to found any thing upon 
such a provision, but, in fixing the contributions and 
allowances, to be guided by the Practical Tables I. 
to IX., or such of them as are applicable to the 
case ; for the average rate of sickness on which the 
calculations are founded, is necessarily lower than the 
rate in some societies, and higher than that in 
others. The advantage obtained to the fund from 
the allow'ance being defciTed, would enable societies, 
whose actual sickness exceeds the rate on which the 
computations proceed, to bear their heavier burden, 
without resorting to the ungracious measure of di- 
minishing the allowances or increasing the contri- 
butions. A society, again, whose sickness shall be 
found, not to exceed or to fall short of the rate on 
which the computations are formed, could, after this 
fact was ascertained by their own experience, enlarge 
their distributions, a measure always gratifying to 
the contributors. Thus, the deferring the allow- 
ance for some time at commencement, as is a com- 
mon practice, wmdd guarantee the stability of the 
schemes generally, give confidence in their perma- 
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uence, and at the same time, in cases where the 
guarantee was by experience found to be unneces- 
sary, would justify a future enlargement of allow- 
ance. It is always to be remembered, that it is 
easier to correct an error of deficiency than of excess 
of allowance, and that the latter is the error into 
which societies are most apt to fall. 

Friendly Societies have much of the character of 
Life Insurance Companies. The latter ascertain pe- 
riodically the general state of their affaire, estimar 
ting the value of their engagements, &c. A similar 
estimate by Friendly Societies every year, or at least 
every five years, would be highly expedient. The 
Life Insurance Companies thus know the present 
value of the claims that may come against them ; and 
when any of the persons insured are disposed to with- 
draw, these Companies are in use to purchase up 
their claims at a rate under the actual value, and 
this abatement forms part of the profit of the com- 
pany. Were Friendly Societies once established 
upon correct principles, and accustomed to ascertain 
periodically the value of the indhidual stock of their 
members, it might deserve consideration whether it 
would be expedient that the Directors should have a 
^scretionary power to purchase up, under some re- 
gulated abatement, the interest of members who are 
going abroad, or who have become permanently esta- 
blished at such a distance as renders inconvenient the 
maintenance of their accustomed relations with the 
sodety. An arrangement of this kind would obviate 
a general objection which frequently leads yoimg 
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men to postpone to a more advanced age their enter- 
ing into societies. The Committee are informed, 
that a society, at present ahont to be established, 
have consulted a professional accountant of emi- 
nence upon their scheme, with the view of introdu- 
cing a regulation of this nature. 

There are some practices already established in 
particular Friendly Societies, which might, advan- 
tageously perhaps, be adopted by all, — for examjde : 
To keep a roU of the members’ ages and deaths, as 
practised by the Society of Seamen of Prestonpans ; 
to keep a cash-book with columns for exhibiting the 
age of sick members, and the description of sickness, 
as is done by the Society of Carters at Tranent ; and, 
to enter in their records, and print and circulate 
among the members of the society, a state of the 
annual transactions, rate of sickness, and deaths of 
members, as practised by the Deanston Society of 
Perthshire. This annual state affords data ffom 
which the periodical estimates of the society’s en- 
gagements, &:c. already recommended, may at any 
time be formed. Forms for each of these states 
wiE be found in the Appendix, hTo. II. 

Similar practices are becoming general in the best 
regulated societies. Their records may thus come 
to exhibit at a single view the whole sickness, in its 
varied descriptions, and the whole deaths, and ages 
at death of the members, with every desirable de- 
gree of accuracy. Were the experience of every 
Friendly Society duly recorded, it would be found 
of great advantage to themselves, in enabling them 
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to review generally the state of their whole affairs. 
And they would thus, without any trouble to them- 
selves, have it in their power to communicate at any 
time, shoidd circumstances arise to cause a future 
inquiry to be instituted, full and accurate infor- 
mation of the mortality and sickness among their 
members, without again encountering the toilsome 
task which became necessary, from the state of their 
own records, in contributing their aid to the present 
inquiries ; — a task which could only have been ac- 
complished by a great and highly meritorious exertion 
of zeal and industry on the part of their members. 


With these observations the Committee shall con- 
clude their Keport. The origin of the inquir)", and 
its results, have been generally explained. The data 
obtained, will enable calculators ia future to proceed, 
in framing Friendly Society Schemes, on an ascer- 
tained rate, in place of a supposed rate, of sickness. 
A general view of the Tables, prepared under the 
direction of the Committee, has also been given. 
The Tables themselves, with Mr Lyon’s detailed 
explanation of the principles of their construction, 
and Rules and Problems to facilitate their applica- 
tion to the diversities of schemes, are subjoined to 
this Report. 

It will be kept in view, that the Committee 
have not brought forward any particular scheme for 
general adoption. Their object has been, to exhi- 
bit Tables which may enable societies generally. 
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whatever scheme they may wish to adopt, to establish 
their Contributions and Allowances on the founda- 
tion of actual experience, and to review their affairs 
with facility from time to time. 

Humbly reported by 

Chas. Oliphaxt, W. S. 

Convener of the Committee. 
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I. 

INTRODUCTION TO THE TABLES. 


1‘ The object of the Highland Society of Scot- 
land in requiring the Returns from Friendly Socie- 
ties, was to obtain correct infoimation of their ge- 
neral constitution, with respect to their contribu- 
tions and disbursements ; and more especially to 
ascertain the average quantum of sickness which an 
individual undergoes at different ages : — ^in order to 
be able to determine, from more acemrate data than 
heretofore possessed, the proportion which the contri- 
butions and allowances in such societies should bear 
toeach other ; and also to point out a method of inves- 
tigating the state of their Funds from time to time, 
by which it might be known whether their affairs 
were in a prosperous condition or not; in other words, 
whether their Funds were sufficient to answer all 
demands likely to be brought against them. 

‘ Funds nf Friendly Societies. 

2. According to the constitution of Friendly So- 
cieties, their Funds arise, in general, from a sum of 
money paid by each member upon his admission, as 
VOL. VI. 


A a 
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entry money ; and an annual contribution for life, or 
at least during health, of a smaller sum paid weekly, 
monthly, or quarterly. 

In many cases, instead of entry-money, and some- 
times in addition to it, it is required that members 
shall have continued to contribute for one or more 
years, before they shall be admitted to the benefits 
of the society. 

In all Friendly Societies, the time of admission is 
limited within a certain age of life. This ap- 
pears to have arisen from societies having formerly 
required the same entry-money and annual contri- 
bution from all members, at whatever age they were 
admitted. In most societies this is the case still ; 
hut m several of those more recently established, al- 
though the age is limited, the entry-money increases 
with the age of the entrant ; the annual contribu- 
tion, however, remaining the same for all. 

In many societies, a particular contribution is 
raised when required, for a specific purpose ; such 
as for defraying the expenses of the Funerals of mem- 
bers, or of their wives. 

Fines for misconduct in members, frequently afford 
a small addition to the revenue of societies ; and 
benefit sometimes accrues from the retirement or ex- 
pulsion of members, as the contributions of early 
life leave a surplus after defraying the sick allow- 
ances, while the claims for allowances must in gene- 
ral increase with age. 
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Disbursements. 

3. The disbursements of Friendly Societies, ge- 
nerally consist ill allowances for sickness or inability 
to work, paid weekly: and allowances for the funerals 
of members and of their wives or widows. The sick- 
ness is distinguished into various kinds, according 
either to its degree or its duration ; and a different 
rate of allowance is appropriated to each. Bedfast, 
walking, and permanent sickness or disability, form 
one scale ; while sickness of the 1st, 2d, 3d and 4th 
quarters or periods of 3 months, and sickness of un- 
limited duration, fonn another ; the rate of allow- 
“ance in both diminishing progressively at each step 
of the scale. 

In some societies, an annuity is paid to the wi- 
dows of members ; and in others, an allowance is 
made for the funerals of their children under a cer- 
tain age. In all, there are some incidental expenses, 
which arise from the charge which a society must in- 
cur for a place of meeting, salary to a clerk to keep 
the books, and stationery. 

Data on which the Contributions and Allowances depend. 

4. Such, in general, arc the funds and disburse- 
ments of Friendly Societies ; and it is obvious, that, 
excepting the advantage arising from fines and ex- 
pulsions on the one hand, and the disbursements for 
incidental expenses on the other, all the contribu- 
tions and allowances depend upon three things ; — 
the rate of mortality, — the rate of sickness, — and 

A a 2 
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the rate of interest at which money may be im- 
proved. For, the extent of the contributions de- 
pends upon the duration of the lives of those 
who contribute, and their amount upon the rate 
of interest at which these funds ai-e improved ; 
w'hile the allowances depend both upon the quan- 
tum of sickness an indi\ddual undergoes, and upon 
the duration of his life. ^Fere we, then, possessed 
of these data, we could compute allovtances equi- 
valent to auy given contributions. Of these, the 
quantum of sickness only was considered wanting ; 
for many Tables of Life-annuities have been publish- 
ed, in w’hich are shewn, at various rates of interest, 
w’hat sums paid down at any age will insiure an an- 
nuity for life after that age. Now, if we knew the 
average quantum * of sickness which a person ex- 
periences each year of his age, an allowance for sick- 
ness might be considered as a varying annuity, and 
be calculated by means of these Tables. 

Rate of Sickness. 

5. When Dr Price, at the request of a Committee 
of the House of Commons, calculated Tables of the 
contributions and allowances of Friendly Societies, 


* By tlie average qmnium of sickness^ we mean the dura- 
tion of sickness expressed in weeks^, or parts of a week^ wliich 
takes place among mankind in general in a district or 
.coimtrjj, or, in a particular society, as the case may be, 
portioned equally to each individual The results of sickness 
exhibited afterwards, are taken from the observations of a great 
nuiiiber of diiFereiit societies combinecl.. 
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lie was under the necessity, for want of the infonna- 
tion which the Highland Society of Scotland has now 
obtained, of assuming a rate of sickness. He sup- 
posed, 

That, in societies consisting of persons under 
32 years of age, a 48th part of them would always 
be in a state of inability to w'ork ; that is, that 
among 48 persons under 32, there would occur 52 

weeks of sickness, or that^g = liV = 1.0833* weeks 
of sickness, would be the share of each individual in 
a year : 


For tlie benefit of those who are not familiar with the 
abbreviated forms of expression used in arithmetic, it may not 
be superfluous to observe here^ that ^ ^ ~ j — 1.0833 denotes 
52 divided by 4*8 is equal to 1 and one-twelfth^ or is equal to 
1 and 833 ten thousandth parts; — division being expressed 
by a number above a line and another below it^ and := being 
the sign of equality. 

In the following remarks and tables, for accuracy and faci- 
lity of computation, instead of several different denominations 
being employed to express the minute parts of time and money, 
such as days and hours, shillings and pence, one unifonn de- 
nomination is used, which may be applied to every thing. In 
the arrangements of time and money, a day is the 1 seventh 
part of a week, and a shilling the 1 twentieth part of a pound ; 
consequently, 2 days are 2 seventh-parts of a week, and 2 shil- 
lings 2 twentieth parts of a pound. Here, we suppose, lie 
week divided into seven parts, and the pound into 20 parts, to 
each of which a particular name or den-omination is applied ; 
but it is obvious, that, instead of using these names, we might 
employ the term pari^ which is common to both, were it 
understood what proportional part was meant 

The 
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That among persons from 32 to 42 years of age, — 
from 43 to 51, — from 52 to 58, — from 58 to 64, 
this quantmn of sickness would be increased by 
a fourth part in each period. Consequently, the 


The arithmetical expressions denoting such parts of things^, 
are called Fractions^ and are put in the form of one number 
above a line^ and another below ih as The lower 

number denotes or names the number of parts into which the 
thing is supposed to be divided^ and is thence called the de- 
nominator; and the upper marks the number of these parts, 
and is called the mmierator. The divisions of time and, of 
money ordinarily employed are such as have been .. dictated 
either by nature or the consent of mankind ; but it is manifest, 
that ive might suppose a week^ and apomd^, divided into a dif- 
ferent number of parts, from those in common use ; and far- 
ther we might suppose both' divided, into the same number 
of parts. This would produce a 'still , greater uniformity, as 
the parts in both cases' would bear 'the same relation to their 
wholes.' Thus, if we were' to suppose every thing divided into 
10 parts, 10 would be always the denominator of the fraction, 
and, on that account, would not need to be put down, pro- 
vided some mark were used to distinguish the numerator of 
the fraction from a whole number or integer. But, as' it might 
be necessary to inake use of smaller parts thmi tenths, we 
might extend the divisions by multiplying by 10, 100, 1000, 
or any power of 10, since, to multiply by these, we have only 
to annex ciphers. If a point prefixed, how^ever, wtis used to 
; distinguish the fraction from the whole number, the ciphers 
w^ouM fall to be inserted betw^een the point and the numerator, 

, upon the principle, that, from the very nature of our arith- 
metic, a figure is diminished in value 10 times everyplace it 'is 
removed, to the, right, and that ciphers are employed to fill the 
places. 


Thus 
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average quantum of sickness of an individual at 
difiPerent ages would, if expressed in weeks, and 
ten-thousandtli parts of a week, stand as follows ; 


■.Tims we might express 

by.l 

denoting one-tenth. 

1 

100 

by .01 

one-hundredth* 


by .001 

one-thousandth. 

10^^00 

by .0001 

one-ten-thousandtk 


Sucli fractions have been called decimals^ because the denomi^ 
.nator is 10, or some power of 10- 


. For the' same reason, that putting ciphers between the 'point 
and the figure multiplies in whole numbers and diminishes in 
'decimals, putting ciphers on the other side of' the figure pro- 
duces no effect on either ; and, therefore, .1, .10, .100, .1000, 
all denote a fraction of the same value, viz. one-tenth, although 
the tiling is supposed to be divided into a different number of 
parts; for is the same as and and The 

consequence of this is, that addition, subtraction, multiplica- 
tion, and division of decimals, are performed exactly as in com- 
mon Arithmetic ; the only difference being, that we have besides 
to ascertain the place of the decimal point. In addition and 
subtraction, having placed the decimal points under one another, 
and filled up the decimals, or supposed them to be filled up, all 
to the same number of dgures or places with ciphers, the same 
. fiumber of decimal figures or places must be made in the result 
as in each of the lines. In multiplication, the number of de- 
cimal places in the result must be the sum of those in the 
'multiplier and multiplicand; and, in division, it must be the 
differmce of those in the divisor' and 'dividend. Thus, the. 
■ sum, difference, product and quotient '-of ' 8.085 and 
10.045, 1 5.84660, and 4.1 respectively. 

Addition. Subtractiou. '‘Multiplication. 'Division, 

8,085 8.0'S5 "'8.085'' 

' ' 1.96 1.96 ■ 1.96 , , 8 . 085 :' 

— , — ~~ .rr; 4. 1 Quot. 

:'Sum 10.045, Dif, 6.125, Prod. 15.84660 1-96 

' ' The 
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Under years of age 

1.0833 

weeks of sickness. 

Prom 32 to 4^ 

1.3541 

do. 

43 to 51 

1.6249 

do. 

51 to 58 

1.8957 

do. 

58, to 64 

2.1666 

do. ' 


6. This rate of sickness differs considerably from 
that obtained from the Returns made to the High- 
land Society ; the qiianhnn being greater in every 
period except the tv;o last. For, from these Re- 
turns, it appears. 


Tlie mode ■ of expressing a fraction is tlie same as the' mode 
of expressing division, and, therefore, a proper fraction may be 
considered as denoting, that the numerator is to be divided, by 
the denominator, although the division, cannot actually be per- 
formed, on account of the numerator being less than the deno- 
minator.. - The coB8ec|iience of this is, that to multiply both the 
numerator' and denominator of a fraction by the same number, 
does not alter its value; and, therefore, toco, overt a vulgar frac- 
tion into a decimal one, we have only to multiply the numera- 
tor by -lOj 100, 1000, or any power of 10, that is, annex any 
number of ciphers necessary to enable the , division to be per- 
formed, and the quotient is .the decimal wanted. 

From the very nature of numbers, it must frequently happen 
that this, division may be continued without termination ; but 
as the decimal figures always decrease a tenth in value by each 
remove to the, rig/d from the point, decimals may be stopped, 
except in long calculations, at three or four places, without any 
great degree of error ; and even in continued multiplications, 
wdien the decimals are stopped at a given place, we have only 
to increase the last decimal 6gure by 1, if the next figure was 
to be 5 or above it, in order to compensate for cutting. short 
the deiimals* 

To 
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That, among S3, 509 persons betwixt the SOth and 
30th year of their age, 13,907 weeks of sickness 
take place in a year, and consequently, that 

11^ = .5916, or 5916 ten thousandth parts of a 
week of sickness, is the average of an individual: 
That, among 36,S6l persons betwixt 30 and 40 
years of age, the quantum of sickness amounts to 
24,894 weeks, and the average to an individual 
is = .6865 parts of a week : 

That, among 25,119 persons betwixt 40 and 50 
years of age, the quantum of sickness is 25,806 
weeks, and we have — 1-0273 weeks as 
the sickness of each person : 

That, among 12,598 persons, betwixt 50 and 60 
years of age, there occiu* 23,691.5 weeks of sick- 
ness, and consequently we have =1.8806 

weeks as the share of each : 

To find tlie value of a decimal of Sl higher denomimtion in 
integeis of a lower denomination, we have only to multiply the 
decimal by the number which expresses the quantity of the 
lower denomination contained in the higher, and the integer is 
the value. Thus, to find the number of days expressed by .621 
of a week, we have to multiply by 7j because 7 days make a 
week, and the 'integer in the product 4.S47, gives the number of 
days, and the decimal the 'fraction of a day. 

It may require some apology for inserting here what may be, 
found in' every Book of Arithmetic, but 'as it. was: our wish to'' 
omit nothing which might occasion an obstacle to any person in 
understanding the following pages, we trust we shaU. he excused 
for having made a few general observations upon ''decimal, frac^ 
tions, which we shall have occasion to use so frequently. 
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Lastly, That, among 4548 persons betwixt 60 an<3 
70 years of age, the quantum of sichness or inabili- 
ty to work extends to 25, 632 weeks, making an ave- 
rage of = 5.6337 weeks of sickness to an in- 
dividual in that period of life. 

The rate of sickness then wdll stand thus : 


From 20 to SO years of age 
so to 40 
40 to 50 
50 to 60 
60 to 70 


.5916 weeks of sickness, 
.6863 do. 

1.027S do. 

1.8806 do. 

5.6337 do. 


According to this rate, each individual, taking an 
average of mankind in this country, or at least of 
men in Friendly Societies, from the 20th to the 30th 
year of his age, w'ill experience 5916 ten-thousandth 
partsof a weekof sickness, or somewhat itiore than half 
a week each year upon an average of these 10 years.; 
or will experience altogether during that period 5 
weeks and 916 thousandth parts of a week, or near- 
ly 6 weeks : while, from the 60th to the 70 th year 
of his age, he will experience each year 5 weeks and 
6337 ten-thousandth parts of a week, or somewhat 
more than 5 weeks and a half; or 56| weeks in all 
during these ten years. 

And the whole quantum of sickness which an 
individual will experience from the 20th till the 
end of the 70th year of his age, will be 98 weeks 
and 197 thousandth parts of a week. 

7. likt quantum, of sickness or inability to work 
among persons aSot’e 70 years of age given in the 
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Returns, cannot be considered as accurately repre- 
senting the general average extent of sickness at 
that period of life ; for very few of the Friendly 
Societies of which we have accounts, have existed 
so long as to allow the members to reach extreme 
old age ; so that, if it be desired to give allowances 
to persons above 70, the only accurate way in the 
present state of our knowledge, seems to be, to give 
a fixed annuity or annual allowance to all who shall 
survive that age. 

With regard to the quantum of sickness among 
persons below 20 years of age, as the different so- 
cieties from which we have Returns commence their 
allowances at different ages, we cannot determine 
with accuracy the number of years of which the 
Returns give the average sickness under 20 ; and, 
for this reason among others, it has been thought 
proper, in the following calculations, to assume 21 
as the age at which the allowances commence. 

Different kinds of Sickness. 

8. The Returns do not give the different kinds of 
sickness with sufficient precision to afford correct da- 
ta for shewing the effects of varying the allowances, 
and even if they did, to attempt to shew these ef- 
fects would render the computations too complex. 
On this account, in tlie following calculations, one 
uniform rate of allowance has been adopted for sick- 
ness of all kinds. The following general proportion 
between the different kinds of sickness, however, is 
drawn from the Returns, and may be taken as an 
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approximation to the true one, till future observa- 
tions atford a better standard. 

Of 10 weeks of sickness among persons of all ages 
under 70 

2 may be assumed as Bedfast Sickness, 

5 - - - Walking do,. 

3 - - - Permanent do. 

In all 10 

Or, if the allowances are regulated by the dura- 
tion of sickness, then, of 10 weeks of sickness, it 
may be assumed, that 

2| weeks will be Sickness of the 1st Quarter, 

3 _ - _ , 2d and 3d da 

4 1 - - - - unlimited duration. 

In all 10 

Annuity Tables. 

9. View’ing the contribution of a member of a 
Friendly Society, as an annual payment correspond- 
ing to an annuity for sickness, we might now proceed 
to calculate the value of allowances corresponding to 
certain contributions, if we could readily fix upon 
an Annuity Table. But, upon examining the dif- 
ferent Tables of Life Anfiuities, tve find a great di- 
versity in the values of these aunuities. Thus, ac- 
cording to Dr Price’s Northampton Table, the va- 
lue of an annuity of L. 1 for life, after 20 years of 
age, (at 4 per cent, interest,) is L. 16.033, or 
L. 16 ; 0 : 8 ; while, according to Mr Blilne’s Car- 
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lisle Table, the value of the same annuity, at the 
same rate of interest, is L. 18.363, or L. 18 : 7: 3. 

Mortality Tables. 

10. This difference arises from the different Ta- 
bles of the rate of hlortality, from which these an- 
nuities are calculated. Mortality Tables are formed 
from observations made on the proportion between 
the number of the living and the number of the 
deaths, in the same year of age. The number of 
the living, at different ages, however, has oftener 
been inferred fi-om the number of the deaths, and 
the state of the population at different times, than 
ascertained from actual obseiwation. No observa- 
tions of this kind, to any extent, have been made 
for Scotland ; and those for different parts of 
England vp-y considerably. Dr Price’s Table 
of Mortality, founded upon observations made at 
Northampton, rvas formerly regarded as the best 
for England in general ; but, of late, an impression 
seems to prevail, that the rate of Mortality, in that 
Table, is too high. Accordingly, BIr Blilne has 
lately published a Table, founded upon observations 
made at Carlisle, in which the rate of Blortality is 
much lower ; and which he endeavom’s to shew to. 
be applicable to England in general. According 
to these two Tables, the proportion of the deaths to^ 
the living, at different ages, is, 

CAEX,ISli»* 

Between 20 &30, 1 to 63.7 1 to 132.60 

30 40, 1 53.5 1 94-44 

40 50, 1 41-7 1 69-72 
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Northaihfton. 


Carlisli!.. 

50 60, 

1 

29.9 

1 

54.74 

60 70, 

1 

20.3 

1 

24.24 

70 80, 

1 

11.0 

1 

12.04 

80 90, 

1 

5.0 

1 

5.69 

above 90, 

1 

2.4 

1 

3.50 


Whence, it appears, that, according to the North- 
ampton Table, one out of 63 persons, omitting de- 
cimals, of any age between 20 and 80 dies annually 
upon an average of these 10 years ; while, accord- 
ing to the Caiiisle Table, only one death occurs in 
a year among 132 persons living that year : so that, 
the one Table represents the Mortality between 20 
and 30 double of that which the other does. 

11. These Tables were made at different periods ; 
but although it be the general opinion, that the ave- 
rage duration of life has increased, yet the diflference 
between them cannot be ascribed entirely to that 
cause, and something must be allowed to sources of 
error incident to the subject, from which, perhaps, 
neither is perfectly exempt. Both labour under the 
disadvantage of being limited to a small spot of 
country, which accidental causes may have rendered 
healthy or unhealthy. Dr Price’s Table is founded 
upon the assumption, that the population of Nor- 
thampton continued stationary for 46 years, and Mr 
Milne’s observations extend to a period of 9^ years 
only. 

The observations most free from objection seem 
to be those which have been made in the kingdom 
of Sweden and Finland. They are confined neither 
to a shprt period of time, nor a small extent of terri- 
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tory ; and tliey go fully to prove tlie increased ave- 
rage duration of life in that country. The latest 
Swedish Table which, however, is but for a small 
number of years, gives the following proportion : 


Between ^0 & 30, 

1 to 134.86 

so 

40, 

1 

102.96 

40 

50, 

1 

O 

b 

50 

60, 

1 

39.81 

60 

70, 

1 

20.43 

70 

80, 

1 

8.95 

80 

90, 

1 

4.S0 

aboV' 

e 90, 

1 

2.38 


12. Still, what may be correct for Sweden may 
not be correct for Britain, The different enume- 
rations of the inhabitants of this country, by or- 
der of Government, do not yet, it is thought, 
afford sufficient data for fonning correct Tables of 
Mortality. The last is the only one which distributes 
the people into classes, according to their ages ; hut, 
although the total number of deaths, which occurred 
in England during the preceding 10 years, is given, 
yet the ages of the persons at their deaths are not 
given. Mr Cleland, however, in a work upon Glas- 
gow, has given the total number who died in that city, 
arranged in classes according to age, for 1822, the year 
succeeding that in which the last census was taken, 
and in which the number of deaths differed only 
4 from that of the preceding year ; so that the deaths, 
in 1821, may be considered, without great error, as 
classified. From comparing the number of these at 

* See Suppl. to Encyclopeedia Brit., Vol. v- Art. Mortautv. 
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different ages with the nuinher of perboiis living at 
the same ages, w'e find the following proportion : 


Between 20 & 

30, 

Maies. 

1 to 81.5 

Femaies. 

1 to 137.5 

Both. 

1 to 107.5 

30 

40, 

1 

73.5 

1 

81.1 

1 

77.5 

40 

50, 

1 

58.7 

1 

74.2 

1 

66.0 

50 

60, 

1 

41.5 

1 

47.5 

1 

44.6 

60 

70, 

1 

20.7 

1 

23.6 

1 

22.3 

70 

80, 

1 

8.1 

1 

9.6 

1 

8.9 

80 

90, 

1 

5.9 

1 

6.6 

1 

6.3 

above 

90. 

1 

1.6 

1 

2.9 

1 

2.4 


13. This Table exhibits the ratio of the number 
of the deaths to the number of the living, for one year 
only, and therefore cannot be relied on as shewing the 
general rate of mortality in Glasgow ; for, in the year 
1820, the number of deaths was 729 less, while 
in 1818 it was 500 more than in 1821. But as it 
gives an intermediate rate between that of the 
Northampton and Carlisle Tables, it serves, in 
some measure, to confirm the opinion, that the safest 
method, in our present uncertainty, is to adopt a 
Table, which shall be an average of the three Tables 
first mentioned, the Northampton, Carlisle and 
Swedish. 

This gives the following proportion : 

Between 20 & 30, 1 to 95.o0 

30 40, 1 76.67 

4.0 50, 1 58.14 

50 GO, 1 40.28 

60 70, 1 21.90 

70 80, 1 10.48 

80 90, 1 5.17 

above 90, 1 2.50 
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14. This Table must be considered also as an 
average Table for males and females, and, therefore, 
as it is well known that the mortality of males and 
females is different, which, indeed, appears from the 
above observations at Glasgow, it inay give the mor- 
tality of males too little, and of females too much ; 
but we are so deficient in data to make the distinc- 
tion, that we run as much risk of error in attempt- 
ing it, as in regarding the mortality of the sexes 
the same. 

15. As no annuities have been calculated from 
the latest Swedish Table of observations, if we wish 
to adopt this Average Table, it will be necessary to 
calculate a new Table of Annuities. This we shall 
do, indirectly however ; and as part of a system, 
which, while it shews the various steps of the pro- 
cess of calculation, and thereby, it is hoped, may 
render the subject plain, even to those not very in- 
timately acquainted with figures, will facilitate the 
means of ascertaining the state of Friendly Societies 
at any time. 
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11 . 

EXPLANATION OF THE CONSTEUCTION 
AND CONTENTS OF THE TABLES. 

16. Before proceeding to explain the principles 
on which the following Tables are constructed, it 
will be proper to state, in a few %vords, the limita- 
tions and assumptions, which it will be convenient 
to make in the calculations. 

In calculating the allowances equivalent to cer- 
tain contributions, it will be convenient to com- 
pute each allowance separately, as — allowance for 
sickness from 30 to 70 years of age, — annuity for 
old age after 70, — allowance for funerals of persons 
above 20, — and annuity for widows. With regard to 
allowances for the funerals of children under a cer- 
tain age, it was thought, that, as the calculation of 
these involves another principle, the proiifickness of 
marriage, and, as such allowances are rarely made 
in Friendly Societies, they might he omitted. 

Experience seems to shew, that, of those who en- 
ter into Friendly Societies, almost all marry early ; 
and consequently that the difference of age between 
the husband and wife is much less amongst such 
persons than in the middle ranks of life ; and there- 
fore it has been assumed, for convenience of compu- 
tation, that all marry, and that the ages of husband 
and wdfe ax'e equal. No provision is made for second 
marriages, as w’e have no data for ascertaining the 
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number of these, and besides, in that case the ages 
would generally differ *. 

It will he convenient also, to consider the contri- 
butions and allowance's as paid annually, and the 
contributions to continue to be paid 'even by those 
who are receiving allowances for sickness. It has 
been thought proper, on account of the difficulty ex- 
perienced by members of Friendly Societies, of 
paying contributions in old age, to hold the contri- 
bution as terminating at the end of the 70th year 
of age. For facility of computation, L. 1 has been 
assumed for the annual contribution, and dera- 
mals of L. 1 have been employed, instead of shil- 
lings and pence. It has been judged proper to adopt 
4 per cent, as the rate of interest. 

General Principles upon which the Tables are constrticted. 

17. Tables of mortality shew, out of a given num- 
ber, born at the same time, both the number who die, 
and the number who remain alive, each year, till all 
be dead. Kow, if we take from any mortality ta- 
ble the number of persons alive at 20 years of age, 
and suppose that these form a society which con- 
tinues together till death, but admits no new mem- 

* Tliese assumptions simplify the calculations : and on 
the one hand^ the assumption, that all marry, may add to the 
number of widows ; the other assumption, that the husband and 
wife are of the same age, has a tendency to diminish the 
her of widows in our calculation ; since, eren in the labouring 
classes, tlie age of the wife at marriage is, upon the whole, less 
than that of the husband. 


B B 3 
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bers, and that each contributes a given sum an- 
nually, and receives a given allowance for each week 
of sickness he undergoes, so long as he lives ; then, 
if the contributions and allowances be such that 
there is neither surplus nor deficiency of funds when 
all are dead, these contributions must be equivalent 
to the allowances, and proper for the wellbeing of 
the society. 

instead of the allow ances being deducted from 
the contributions annually, and thus disappearing, 
as in practice, we were to suppose both the contri- 
butions and the allowances to be laid out and accu- 
mulated at interest separately, for the same num- 
ber of years, or till all the members of the society 
were dead, then the total accumulated amount of 
each would, if the contributions and allowances 
were equivalent, as supposed above, be the same. 
This circumstance points out a method of correcting 
the assumed contributions, if they are not equivalent 
to the assumed allowances ; for, if the total accumu- 
lated amounts are not equal, to find the equivalent 
allowance we have only to raise or diminish the as- 
sumed allowance, in proportion as the accumulated 
amount of allowances is less or more than the accu- 
mulated amount of contributions. 

18. Instead of supposing the contributions and 
allowances to continue till all thef members of such so- 
ciety be dead, we may suppose them to terminate 
after 50, or any given number of years from the 
commeucemenfc ; and, by finding the accumulated 
amounts for that space of time, ascertain, as before, 
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the allowances equivalent to the contributions : Or, 
we may suppose the annual contributions to cease, 
after a certain number of years, and the allowances 
to commence only then, and continue till all be 
dead, while the amount of the contributions is still 
increasing by the addition of interest for the same 
period ; as, for instance, an annual contribution com- 
mencing at 21 years of age, and continuing till 70, 
in order to create a fund for an annuity during life, 
after the latter age. 

19. Again, as the Mortality Table gives the 
number of deaths for each j'ear, we may find the ac- 
cumulated amount of an allowance for each funeral ; 
and, by comparing this amount with that of a given 
contribution as before, determine what allowance 
that contribution can afford. 

20. Lastly, As we can deduce from a Mortality 
Table, the number of widows alive each year, be- 
longing to such society, supposing all its members 
to have been married ; by finding the accumulated 
amount of an allowance or annuity to each widow, 
we may ascertain as before, what allowance is equi- 
valent to a given contribution. 

21. Now, if we compare the annual amoimts of 
these allowances with those of the contributions, it is 
obvious, that, by deducting the former from the latter, 
we find the stock of the supposed society for each 
year ; and, by dividing this stock by the number of 
members living that year, we ascertain the stock of 
each individual. And this individual stock, except 
in the case of the Fund for Annuities to Widows, 



390 


FEIENDLY SOCIETIES. 


is manifestly tlie sum which a person of the same 
age as the members of this society ought to pay upon 
entering it, in addition to the fixed annual contri- 
bution, in order to be entitled to the same allow- 
ances as the members, 

With regard to the widows’ fimd, as the contri- 
butions and the annuity depend upon the lives of 
two different persons, the stock acquired by com- 
mencing to contribute at one age, cannot shew 
the sum which a person ought to pay, if he begin 
to contribute at a later age : For a different series 
of widows arises, according as we begin deducing 
the series at a different age, and claims for annuities 
must have arisen, with which future entrants should 
not be burdened ; so that, to determine the entry- 
money proper to be paid, in order to put an entrant 
at a later age upon the same footing as those com- 
mencing at 21 years of age, it would be necessary 
to form a Table of widows for every age, and thus 
find the annuity commencing at that age, and thence 
deduce the entry-money. This may he done by a 
process much shorter, though perhaps not so clear 
in all the steps of it. It has been deemed sufficient 
to exhibit the case of 21 years of age, as an example, 
according to which the value of the annuity may he 
found for any age. 

22. Again, if we discount the total accumulated 
founts of contribution for as many years as these 
amounts have taken to accumulate, we ascertain 
the sum which, paid down at once, by the members 
of this sodety, at 20 years of age, is equivalent to 
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the allowances, without any annual contributions ; 
and, if we compare the amounts arising from the 
accumulation, by interest, of this single contribu- 
tion, with those of the annual contributions for each 
year, by deducting the latter from the former we 
ascertain the value at any age, of the future con- 
tributions of the society, and consequently of each 
member ; since we have only to divide by the num- 
ber of members living at that age. 

23. Again, if we add the individual stock for any 
age, and the value at that age of the fixture con- 
tributions, we find the sum to he paid down, in or- 
der to compensate for past contributions ; and, at the 
same time, supersede all future contributions ; or, in 
other words, we find the value at that age of the fu- 
ture allowances. Whence, it follows, that, from be- 
ing able to determine the present value of the future 
allowances of each of the members of a society, and 
also the present value of their fixture contributions, 
we can, by deducting the amount of the latter from 
that of the foimer, ascertain the stock which the 
society oixght to be possessed of, to be enabled to 
meet the demands that may be made upon it. 

24. Lastly, If we multiply the value of the 
futm’e allowances, at any age, by the given an- 
nual contribution, and divide the product by the 
value of the future contributions at that age, 
we find the sxxm to which the annual contributions 
after that age must be increased, in order to compen- 
sate for not paying down a sum equal to the stock 
or value of past contributions at that aigc. And, if 
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we multiply the value of tlie future contributionss 
at any age, by the given alh'mance, and divide the 
product by the value of the future allowances at 
that age, we find the sum to which the allowance 
must he diminished after that age, in order to com- 
pensate for not paying down a sum equal to the 
value of the past contributions, and also to supersede 
the necessity of increasing the annual contribution. 

For, in the first case, 

As the present value of the future contributions : 

To the present value of the future allowances : . 

So the given annual contribution : 

To the increased annual contribution required. 

And, in the second case, 

As the present value of the future allowances : 

To the present value of the future contributions ; ; 

So the given allowance : 

To the diminished allowance required. 

Or, having found the increase of annual contri- 
bution by the first case, the diminution of allowance 
may be found, by reducing the allowance found for 
21 years of age, in proportion as the contribution 
commencing at the given ages is increased from that 
of 21. 


Particular Explanation qf the Tables. 

25. Having premised these general observations 
regarding the construction of the Tables, we now go 
on to state and explain more particularly the contents 
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of each of them in order. They comprise five dif- 
ferent sets of Tables, viz. Preliminary Tables, and 
Tables of four different Schemes of Allowance — 
For Sickness, — ^for Old Age, — for Funerals, — for 
Widows. 

The Preliminary Tables are four in number, and 
are so called, because they form the foundation of 
all the rest. To each Scheme, except the fourth, 
which requires two auxiliary Tables besides, belong 
six Tables ; but of these three are Tables of Con- 
tribution, and as the contribution was assumed to 
be the same for all the schemes of allowance, these 
three tables are common to them all. 

Mortality Table. 

26. In Table I. of the Preliminary Tables, are 
shewn, out of 1005 persons of the same age, all in 
the beginning of their 21st year, the numbers who 
will be alive at the beginning of each subsequent 
year, till all be dead; also the numbers who die 
during each year ; and the numbers who are alive, 
upon an average, throughout the year, or at the 
middle of the year *. 


* In forming this table, the three tables of which it is an 
average, were reduced to the same radix, or number, at the 
completion of 20 years of age, the corresponding numbers 
of each added together, 1005 assumed as the radix for a new 
table, and to avoid fractions the nearest whole numbers used. 
The average number alive throughout the year is a mean be- 
tween those alive at the beginning and those alive at the end 
of any year. 
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From this Table it appears, 

That of 1005 persons living at the beginning of 
the 21st year of their age, 10 die during that year, 
and the average number alive throughout the year 
is 1000 : 

That 915 reach the beginning of their SOth year 
in the course of which 10 die : 

That 681 reach the beginning of their 50th year, 
in the course of which 13 die : 

That only 324 survive the beginning of their 
71st year, in which 23 die : 

And that none at all are alive at the beginning 
of the 96th year 

* From a Mortality Table, tbe chance* of life is estimated 
in the following manner. If, in a great number of cases or 
irmh of one case, where in a single case or trial one of two 
eyents must happen, but it is uncertain which shall happen, 
it is found, that the one event happens so many times, and the 
other so many times ; we say, that there are so many chances for 
the one, and so many for the other ; and the proportion of each 
of these numbers of chances to the whole number of chances 
expressed by the number of cases, denotes the chance or pro- 
bability of each event happening in an individual case ; and, 
consequently, is expressed by a fraction whose denominator is 
the whole number of chances, and its numerator the number 
of chances for the one event. If there are two cases, in which 
the same event is to happen, the joint chance is estimated by 
the chance of the one multiplied by the chance of the other ; 
for, the chance of the event happening in either case, may co- 
incide with each of the chances for the event happening in the 
other. 

Now, a Mortality Table may be supposed to represent, out 
of so many cases, expressed by the number of persons living, 

at 
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Table o/* Widms. 

27. In Table II. of the Preliminary Tables^ are 
sliewiis out of 1005 married women^ all commen- 
cing the 21st year of their age at the same time^ 


at the begiBning of the table^ the number of chances of an in-* 
dividual surviving any given age ; and, therefore, the chance 
or probability of a person living from one period to another,, 
may be expressed by the fraction whose denominator is the 
number living at the first period, and numerator is the number 
at the second ; and the chance of two given persons, as a man 
and his wife, both living from one period to another, may be ex- 
pressed by the chance of life of the one, multiplied by the 
chance of life of the other; and, if these chances be the same, 
as in the case of a man and his wife, being of the same age, 
and the rate of mortality of males and females being supposed 
the same, the chance of both being alive from one period to 
another, is expressed by the square of the chance of either of 
them. Thus, the chance of a person living from 21 to 31, is 

by the above Table of Mortality, and, of two persons of 

, „ 905 X 90S 819025 

the same age, ^ iot)5~“ ] 010025* 

Now, as the former chance denotes tliat of 1005 persons 
living at twenty-one, 905 will survive SI ; so the latter chance 
may be considered as expressing that of 1010025 married 
couples of the same age at 21, only 819025 will 31 ; 

and thus w'e might form, by squaring each of the numbers in 
the Mortality Table, a table of married couples, of the same 
age, surviving difierent periods. To compare this Table, how- 
ever, with the Mortality Table, it would be necessary to di- 
vide each of the numliers by the radix or number at which 
the commencemeat was made. In the above example, divid- 
ing 1010025 and 819025, each by 1005, we would find, that, 
out of 1005 married couples of the same age at 21, only 815 
would be living united at 31 : whereas it appeared, that, of 
1005 single persons, 905 survived. 
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and ivliose husbands are of the same age, the num- 
ber of widows who will be alive each year, upon an 
average, till all be dead *. 

^ From wliat ivas said in tlie former note, it is clear, tliat 
we can form a table of tb.e number of married couples, surviv- 
ing all ages, out of 1005 of the same age at 21, and of course 
determine the number of married women surviving any age. 
Now, the Mortality Table, as it is for both sexes, shews the 
total number of women, whether married or not, surviving any 
age, out of a given number alive at a given age ; and, there- 
fore, if we deduct the number in the former Table at any age, 
from the number in the latter at the same age, we iind the 
number of widows surviving that age, out of 1005 married 
women in the 21st year of age. In this manner, was the Table 
of Widows formed, except that fractions are omitted, and the 
number found for the end of the year is inserted for the middle 
of it, to make a small allowance for the greater longevity of 
females. 

; In the same manner, commencing at any other age than 21, 
wre can, find the number of married couples, and consequently 
the Biimher of widows, by squaring the number in the Morta- 
ity Table, at the given age, at which it is desired to know the 
umber of widows, — dividing the product by the number in 
the Mortality Table, at the age at which all were married, and 
subtracting ^the quotient from the number in the Mortality 
Table, at the given age. 

Thus, if 'we wished tohnow the number of w'idows at dO, 
out of a given number of married couples at 40, we, find, from 
the Mortality Table, that 5$0 w'omen are alive at 60 , out of 
806 who were alive at 40 ; therefore 55d multiplied by 536, 
and divided by 806, gives 356 for the number of married wo- 
men alive at 60, out of 806 alive at 40 ; and 356 subtracted 
from 536, leaves 180 for the number of widows, out of ' 806 
married couples ; and we have only to reduce these in propor- 
tion to ■ the given number of married couples. ^ Thus, if' the 
given number was 100, then the number’ of ^ ividows would 'be 
22, and rather ' more ; for 806 : 1 0,0 1 SO r22. 3. , 
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From this Table, it appears, that the number of 
widows increases rapidly at first, then more slowly, 
till it reaches the maximum, when it' begins to de- 
crease, at first slowly, but afterwards more rapidly. 
Thus, there are 10 widows alive, upon an average, in 
the 21st year of their age ; 90 in the 30th ; 224 in 
the 50th; 252 in the 60th, which is the greatest num- 
ber alive at one time. The number then decreases, 
so that in the 71st year of their age, only 216 are 
alive, and none at all reach the 96th year. 

Table of Sickness to an Indiflduat 

28. In Table III. of the Preliminary Tables, is 
shewir the quantum of sickness, expressed in w'eeks, 
and thousandth parts of a week, which an indi- 
vidual undergoes, taking an average of mankind, 
during each year of his life, from 20 to 70. In the 
Returns, the sickness is given only for periods of 
10 years, but as it receives an increase in each period, 
we may conclude, that if it had been given for each 
year, instead of each decade, we should have found 
it to increase annually. By examining the rate at 
which it does increase, from one period of 10 years 
to another, we may determine nearly the rate at which 
it ivonld increase from year to year, and thus fill up 
the intermediate years. In this manner, the quan^ 
tom of sickness has been ascertained, and inserted 
for each year, just as, in Tables of MortaHty, the 
number of the living is mterpolated from similarly 
imperfect data. 

From this table, it appears that the annual qxian- 
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tuvi of sickness increases very slowly for many years 
at first, but afterwards ve^ rapidly. Thus, in the 
gist year of age, it is only .575, or 575 thousandth 
parts of a week, or little more than 4 days to each 
person. This quantity increases gradually, till it be- 
comes .621 of a week, or 4|d days in the 30th year of 
age, making the average of the 10 years, from 20 to 
30, .591 6 of a week or 4/5 days, as the Returns give it. 
In the 50th year of age the quantum of sickness is 
only 1.361 weeks, or 1 w’eek and days ; and in 
the 60th, 2.346 weeks, or 2 weeks and 2| days 
nearly ; but in the 70th year of age, it amounts to 
10.701 weeks, or 10 weeks and 5 days nearly, 

Tabk of Sickness in a Society, 

29* In Table IV. of the Preliminary Tables, 
is shewn the quantum of sickness which would 
take place annually from 20 to 70 years of age 
among the average number of persons alive through- 
out the year, out of 1005 persons, all commen- 
cing their 21st year at the same time. Thus, in the 
21st year of age, as one person experiences .575 of a 
week of sickness, 1000 persons, the average number 
alive that year, will undergo 575.000 or 575 weeks 
of sickness. In the 40th year of age, as only 800 
are alive, and each undergoes .758 of a week, the 
quantum of sickness will be 606.400, or 606| weeks. 
And in the 70th year of age, although the number 
of survivors is only 336, yet as 10.701 weeks of sick- 
ness fall to the share of each, the whole sickness 
among that number amounts to 3595i weeks. 
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Contribution Tables of all the Schemes. 

SO. In Table I. of Scheme I., are shewn the a- 
mounts that would arise annually, &om an annual 
Contribution of L. 1, from each of 1000 persons, all 
in the middle of the 21st year of their age, when 
they commenced contributing, and continuing to 
contribute, for 50 years, provided they lived so long ; 
those who survived that period ceasing to contribute. 
These 1000 persons may be supposed to constitute 
a society, admitting no new members, but continu- 
ing united till all its members be dead. 

The annual contribution is supposed to be made 
at the middle of the year, and consequently by the 
average number of persons alive throughout the year, 
as shewn in the Mortality Table ; and the money is 
supposed to be laid out annually at 4 per cent, in- 
terest. 

The annual contributions, — ^the amounts without 
the interest, — the interest, — and the amounts with 
the interest, are each put do^vn in separate co- 
lumns. 

From this Table it appears, that, in the 10th year 
from the commencement of such contributions, when 
the number of survivors is 910, all in the 30th year 
of their age. 

The accumulated amount, without the interest of that 
year, is L. 10,187.096* or L. 10,187 1 11 
The interest of that year 

is 407.484 or 407 9 8| 

* A role for converting decimals of a pound into shElings 
and pence, is given at Article 47. 
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The amount with that 

interest is L. 10,504.580 or £.10,594 II T|- 
And the sum of the an- 
nual contribution is 910.000 or 010 0 0 

In the 30th year of the scheme, when the number 
of contributors is reduced to 675, in the 50th year of 
their age. 

The accumulated amount, with the interest of that year, 
is L. 48,565.427 or L. 48,565 8 6J 

The annual contribution 675.000 or 675 0 0 

Lastly, in the 51st year of the Scheme, when 
only 313 persons survive, and the contributions 
cease, 

The total accumulated amount 

is L, 128,753.706 or L. 128,758 14 1| 

31. When we accumulate this sum at 4 per cent, 
interest for 25 years more, or till all the members of 
the supposed society he dead, we find that it amounts 
to L. 343,236.307 or L. 343,236 : 6 : If ; and, by 
discounting this sum at the same rate of interest, for 
75 years, or the same number of years which it has 
taken to accumulate, we ascertain that the sum of 
L. 18,117.371 or L. 18,117 : 5 : 5 , will, when accu- 
mulated at 4 per cent, interest for 75 years, amount 
to L. 343,236.307. 

Accordingly, in Table II. of Scheme I., are shewn 
the amounts arising annually from the accumulation 
by interest at 4 per cent., of the above mentioned 
sum of L. 18 , 117.271 for 75 years. The amounts 
and interests are put down in separate columns. 
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From this Table it appears, that, at the end of 
the 10th year from the commencement. of the ac- 
cumulation, the sum would be L. 26,817-986, or 
L. 26,817 : 19 : 8f.; and at the end of 50 years, it 
would amount to L. 128,753.706, exactly the same 
sum as the total amount of the annual contribution 
of Li. 1, for the same number of years in Table I. of 
Scheme I., Whence it follows, that if the Society 
of 1000 persons supposed above, were to contribute 
at once in their 21st year L. 18,117 :5:5, or each 
L. 18 ; 2 : 4, this single contribution would be equi- 
valent to an annual contribution of L. 1 from each, 
for 50 years if in life. It follows also, that the 
amount for any year of age in this table is equi- 
valent to the amount of the contributions at that 
age in Table I. of Scheme I., together with the va- 
lue at that time of all the future contributions after 
that age. It will be seen afterwards for what purpose 
the accumulation is carried on for 25 years more. 

32. In Table III. of Scheme I., the amounts 
arising from the annual contribution in Table I. 
of Scheme I., and the amounts arising from the 
single (^ntribution in Table II. of Scheme I., are 
compared for each year, and the excess of the lat- 
ter above the former stated, and the share of each 
surviving contributor in that excess. This excess 
obviously shews the sum which, paid down at that 
time, and accumulated with interestfor as many years 
as have to run of the annual contribution, woidd be 
equivalent to the total amount of the annual contri- 
butions after that time, or, in other words,* shews thp 

YOL. Y.I. cc 
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present value of the future annual contributions. 
For, as the amounts of the single contribution shew, 
each year, the present value of the whole annual con- 
tributions both past and future, if the amounts of the 
past annual contributions be deducted, the sums re- 
maining must be tbe present values of the future 
annual contributions *. 

From this Table it appears, that, in the 10th year 
of our supposed society, when the number of mem- 
bers is 910 in tbe SOtb year of age, the value at that 
time of the whole future contributions would be 
L. 15,191.945, or L. 15,191 : 18 : 10|, and conse- 
quently tbe value of tbe future contributions of each 
member L. 16.6944, or L. 16 : 13 : lOJ ; and, there- 
fore, if any member were to pay down this sum, he 
should not be obliged to pay any future annual con- 
tribution. 

In the 30th year of the Scheme, when the mem- 
bers axe reduced to 675 in the 50th year of their 
age, the value of the future contributions of each is 
L. 11 . 7571 , or L. 11:15:11, and this sum paid 
dovm by a member would render it unnecessary for 
Mm to pay any annual contributions in future. And, 
in general, if a society were composed of persons of 
all different ages, from 20 to 70, contributing each 
annually L. 1, till he reached his 71st year, if he 

• As a sum of money is the same, wliether it be mninbuied 
to a fund, or receimi from a fund by m individual, tliese va- 
lues are just the values of an annuity of L- 1, not for life, but 
to the Yist year of age, calculated however from the middle of 
the jwr gf and increased by L. 1, as the first payment is 
la“e supposed to be made at the commencement of the ymr ^ 
mieredp and not at the end, as in common Annuity Tables* 
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lived so long, the present value of the fiitiire contri- 
butions of each would be found opposite his age in 
this table* 

Distrihution Tables of Scheme L 
33. Having ascertained, by previous calculation, 
which it is unnecessary to exhibit, that an annual 
allowance or distribution of L. 1, for each w^eek of 
sickness, which the members of our supposed society 
might experience from 20 to 70 years of age, as 
shewn in Table IV. of the Preliminary Tables, when 
accumulated in the same manner, and at the same 
rate of interest, as the annual coiitrihiition of L. 1, 
ill Table I. of Scheme I, amounts to L. 125,036.953, 
or L, 125,036 : 19^: Of : it follows, that if this sum 
arises from an accumulated distribution of L. 1, 
the sum of L. 128,753.706 will arise from an accu- 
mulated distribution of L. 1.029725 or L. i : 0 : 7, 
for each week of sickness wdiich the members of the 
Society might experience from 20 to 70 years of age ; 
for L. 125,036,953, is to L. 1, as L. 128,753.706, 
is to L. 1.0297^5 


* As similar proportions, obtained in tbe same way, will be 
stated afterwards, and as it is desirable that notbiiig sbonld be 
passed over which may be misunderstood by members ot 
Friendly Societies, it may be noticed here, that the three first 
terms of this proportion are supposed to be placed, as ii| the 
stating of a question of the Rule of Three, thus 

L. 125,036.953 : L. 1 : ; L. 128,753.7C^* 

And the question being wrought in the usual way, by multi- 
plying the second and third terms together, and dividing the 
product by the first, tlie sum of L. 1.029725 is obtained, which 
forms the fourth term of the proportion. 

c 2 
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Accordingly, in Table IV. of Scheme I, are shewn 
the amounts that would arise annually from an an- 
nual distribution of L. 1.029725 for each week of 
sickness, that takes place during the space of .50 years 
among 1000 persons, all in the middle of the 21st 
year of their age when the distribution commences. 
The annual distribution, like the annual contribu- 
tion in Table I. of Scheme I., is supposed to be 
made at the middle of the year, and consequent- 
ly to the average number of persons alive through- 
out the year, as shewn in the Mortality Table ; and 
the money is supposed to be laid out annually at 
4 per cent, interest. The annual distributions,- — 
the amounts without the interest,^ — -the interest,— 
the amounts with the interest, are each put down 
in separate columns, as in Table I. of Scheme I. 

From this Table it appears, that, in the 10th 
year firom |he commencement of such distribution, 
when the number of the society surviving is 910, 
all in the 30th year of their age, and the average 
sickness of an individual is .621 of a week, and con- 
sequently, the whole number of weeks of sickness 
to the society is 565.110, 

The aGcuinuiated amount, without the interest of that 
year, is - - - L. 6156.207 

The interest of whicJi is, - - 246.248 

The amount with the interest, - - 6402.455 

The annual distribution that year, - 581.908 

In the 30th year from the commencement of the 
distribution, when the survivors are in their oOtli 
year of age, and the of sickness to the 

society is 918.675 weeks. 
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The amount, with the interest, is, - L. 34085.767 
The annual distribution that year is, - 945.983 

In the 51st year of the Scheme, when the survi- 
vors are in the 71st year of their age, and the dis- 
tributions cease, the total accumulated amotmt is, 

L. 128753.706 or L. 128753 : 14 : 1 J. 
exactly the same sum as the total amount of the 
accumulated annual contributions in Table I. of 
Scheme I., and of the accumulated single contribu- 
tion at the end of 50 years in Table IT. of Scheme I. 

34. From this result it follow's, that an annual 
contribution of L. 1 for 50 years, from 1000 or any 
considerable number of persons, all in the middle of 
their 21st year, when they begin to contribute, or 
a single contribution of L. 18.1173, or L. 18 : 2 : 4 
from each at that age, is equivalent to, or will afford, 
an annual distribution or allowance of L. 1.029725, 
or L. 1 : 0 : 7 for each week of sickness, to the sur- 
vivors for the same number of years. 

35. In Table V. of Scheme I., the accumulated 
amounts of contribution and distribution in Tables 
I. and IV. of Scheme I., are compared for each 
year, and the excess of the former above the latter 
stated, as also the share of each survivor in that ex- 
cess. This esswtes, it is manifest, will be the nett 
^Kk of the supposed society, and the share of 

survivor in that excess, the stock of an indi- 
vidual member. Were this society to admit new 
members at any later age than 21, it is obvious, 
that each of these ought to pay, in addition to the 
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annual contribution of L. 1, a sum equal to tbe 
stock of an individual member of the same age as 
himself, in order to be entitled to the same allow- 
ance as the rest. 

It follows, also, that were a new society instituted, 
consisting of persons of all ages betzveen 20 and 70, 
and the annual contribution of all made L. 1, and 
the weekly allowance for sickness L. 1 : 0 : 7, then, 
that all might be iqion an equal footing, each ought 
to pay dozen, besides this annual contribution, a 
sum equal to the individual stock opposite his age 
in this Table. 

From this Table it appears, that the individual 
stock of members in the supposed society, increases 
rapidly at first, but afterwards more slowly, till it 
reaches the maximum in the 64th year of age, when 
it declines very rapidly for the few remaining years- 
Thus, in the 10th year from the commencement of 
the society, when the number of survi\ors is 910 
in the 30th year of their age, the nett stock is 
L. 4192.125, and consequently, the share or stock 
of each member L. 4.6067. If any person, there- 
fore, of 30 years of age, were to he admitted into 
this society, or if a new society were instituted, con- 
sisting of persons all of that age, they ought, in or- 
der to be entitled to an allowance of L. 1 : 0 : 7 for 
each week of sickness, to pay each at first, besides the 
annual contribution of L. 1, the sum of L. 4.60^ 
or L. 4 : 12 : IL 

In the 30th year of the existence of the society^ 
when the number of members is reduced to 675, 
all in the 50th year of their age, the stock of the 
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society is L. 14,479.660, and the stock of eadi mem- 
ber L. 21.4513, or L. 21 : 9 : which is the sum 

any person, or society of persons, commencing to con- 
tribute at 50, ought to pay down each, in addition 
to the annual contribution of L. 1, to enable the 
society to give an allowance of L. 1 : 0 : 7 for each 
week of sickness. 

In the 51st year of the society, when both the 
contributions and allowances cease, the stod:, as 
ought to be the case, is nothing. 

36. As the object of a society, in which the claims 
upon it for allowances increase as the members ad- 
vance in age, must be to lay up such a stock, as, 
when accumulated by interest, and augmented by 
the contributions expected to be received, will be suf- 
ficient to defray all these allowances ; the funds of 
every such society will consist of tu'O parts, funds in 
hand or stock, arising from past contributions, and 
funds in expectation, or the value of future contri- 
butions ; and wherever, as in our supposed society, 
the contributions and allowances are properly ad- 
justed to each other, these two parts at any period 
must be equal to the value of all the allowances 
after that period. 

Again, as in the progress of our society, the va- 
lue of the future contributions must decrease every 
year, in consequence of the period for contributing 
-as well as for the contributions accumulating at in- 
terest being shortened, w'hile the value of the future 
allowauees must increase for a gr^t number of years, 
on account of the value of the past contributions in- 
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creasing at a more rapid rate in the early ages^ than 
the value of the future contributions decreases, and 
must always be greater than the correspoiiciiag value 
of the fiitiire contributions, except at the very com- 
mencement of the society, when it must be the 
same ; it Jblhtvs^ that, to a person or society of per- 
sons commencing to contribute at an age later than 
21, either the annual contribution must be raised, 
or the sick allowance diminished, in proportion as 
the value of the future allowances is greater than 
the value of the futui’e contributions at the given 
age. 

Accordingly, in Table VI. of Scheme I., the indi- 
vidual stock, as found in Table V. of Scheme I., 
and the present value of the fixture contributions of 
an individual, as found in Table III, of Scheme I., 
are compared for each year, and the annual sums of 
both stated in a separate column. These, from what 
has been already^said, must express the values to be 
paid down at every age, to compensate for what 
should have been paid before, and to supersede the 
necessity of paying more ; or, in other words, must 
be the values at these ages of all the future allow- 
ances 


* If it liad not been onr object to ascertain the values of 
stock or past contributions direcihj, we might, in^pd of find- 
ing tile present valiles of the future allowances or distributions, 
as above, by adding the values of the past and future contribu- 
tions together, have determined them more directl^s hy deduct- 
ing, each the amounts arising from the annual distribution 
in Table Iv. of Scheme I- from the corresponding amounts 
arisM^^rona the dngk contribution in Table 11. of Scheme I., 
and dividing the remainder by the number of survivors at each 
age. For* as the amounts of the dnsde conirdmiioh shew* each 
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In the 6tli column of this Table, are she’vTO the 
sums to which the annual contribution after any 
age ought to be increased, in order to compensate 
for not paying down, in addition to the annual contri- 
bution of L. 1, a sum equal to the individual stock, 
if a member enters at that age ; or in order to be 
equivalent to the futiure allowances. 

In the 7th column, are shewn the sums to which 
the allowances for sickness after any age ought to 
be diminished, in order to be equivalent to the 
future contributions, if a member entering at that 
age should decline paying a sum equal to the stock, 
or increasing the annual contribution. 

From this Table it appears, that if a Society 
were formed of persons of 30 ) ears of age, and if the 
contribution were made L. 1 per annum, and the 
sick allowance L. 1.029725, or L. 1 : 0 : 7 per tceek^ 
till they reached the 71st year of age, then each 
Member must pay down at entry L. 4.6067, or 
L. 4 : 12 : li 

year, tlie present value of tlie whole anmal distnhuimis^ both 
past and future, the excesses of these amounts above the a- 
moiints of the past annual distributions, must be the values of 
the future annual distributions or allowances. 

If it should seem somewhat strange, tliat the values of the fu-* 
ture allowances should increase annually for a long period, when 
the numh&' of these allowances to be provided for is actually 
decreasing every year, it must be remembered, that the great 
mass of allowances falls In the higher ages, and that the dis» 
count on the v^lue of tiiese ibr one year exceeds the allowances 
of one year in the early ages ; and, besides, that the annual 
decrease in the number of future allowances Is not so great as 
would seem from Table III. of the Preliminary Tables, owing 
to the chance of life diminishing 
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Society ; and of L. 5.627782 per annum, for life 
to each Widow left by the members of the Society, 
will each produce the sum of L. 343236.307. 

Since, J'S, 916.750: ^1 : : .^343,236.307 : .£58.01095 
and, 5,724.572: 1:: 343,236.307 : 59.95842 

and, 60,989.625630: 1:: 343,286.307 : 5.627782 

Now, it appeared from Table II. of Scheme I., that 
L. 343236.307 was the sum to which L. 128753.706 
amounted, when accumulated at 4 per cent, for 
25 years ; and from Table I. of Scheme I., that 
L. 128753.706, was the total amount of an annual 
contribution of L. 1 from each of 1000 persons, all 
in the middle of their 21st year, when they com- 
menced contributing and continuing to contribute 
for 50 years, provided they lived so long. 

Accordingly, in Table IV. of Scheme IL, are 
shewn the amounts aiising annually from the accu- 
mulation at 4 per cent, interest, of an annuity for 
life of L. 58.01095, or L. 58 : 0 : 2|, to each person 
who survives the middle of the 71st year of his age, 
out of the supposed Society of 1000 persons of the 
same age in their 21st year. 

In Table IV. of Scheme III, axe shewn the a- 
moimts arising annually from the accumulation as 
before, of an allowance of L. 59-95842 or L. 59, 
19s. 2d., for every death that takes place in such 
Society from its commencement, till , all be dead. 

In Table IV. of Scheme IV., are shewn the a- 
mounts arising annually from the accumulation as 
before, of an annuity of L. 5.627782, or L. 5 : 12 : 6| 
to each widowj left by Members of the Society, sup- 
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posing all had been married in their 21st yeai- to 
women of the same age. 

The total amount in each of these Tables in the 
76 th year, from the commencement of the Society, 
when all are dead, is L. 343,236.307 or L. 343236, 
6s. l^d., exactly the sum to which an annual con- 
tribution of L. 1, from the same Society for 50 years, 
commencing in the 21st, and ending in the 71st 
year of age, amounts, when accumulated for 25 years 
more, or till all are dead. 

38. In Table V. of Schemes II, III, and IV, 
the amounts in Table IV. of these Schemes, are 
compared for each year, with the amounts arising 
from the annual contribution of L. 1, in Table I. of 
the Schemes, and its accumulation afterwards in 
Table II. of the Schemes, and the annual stock is 
shewn, both of the Society and of each member. 

Thus, Table V. of each of these Schemes corre- 
sponds to Table V. of Scheme I. 

39 . In Table VI. of Schemes II. III. and IV. 
the iudividual stocks as found in Table V. of these 
Schemes, and the values at any age of the future 
contributions, as found in Table III. of the Schemes, 
are compared for each year, and their joint sums 
stated, which are the values at any age of ail the future 
allowances. These sums are contained in the 5th 
column ; and in the 6th and 7th, except in Scheme 
IV., are shewn the sums to which the annual contri- 
butions after any age must be raised, in order to be 
equivalent to the value of the future allowances after 
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that age, or the allowances diminished, in order not 
to exceed the x'alue of the future contributions. 

Thus, Table VI. of Schemes II. and III. is 
exactly similar to the corresponding Table in 
Scheme I. 

40. As Table VI. of Scheme IV,, fi-om what has 
been said in Art. 21., only servesfor persons commen- 
cing to contribute at 21 years of age, the 6tli and 
7th columns are wanting, and other two Tables 
are inserted to supply the defects of this Table. 

When we have ascertained the value, at any age, 
of an annuity of L. 1, during the life of an individual, 
as a woman of a given age, and also the value, at 
that age, of an annuity of L. 1 on her life, du- 
ring the period which she and her husband con- 
tinue both in life, it is obvious, that, by de- 
ducting the latter from the former, we obtain the 
value, at the same age, of an annuity of I* 1 du- 
ring the remainder of her life, after the death 
of her husband ; and, when we know the value 
of an annuity of L. 1, we can find the annuity 
equivalent to any other value or sum, by raising the 
annuity in proportion as the sum is increased ; and 
therefore can ascertain the annuity to a widow cor- 
responding to an annual contribution, commencing 
at any age, and continuing till 70. 

Also, when we know the ages of the members of a 
society, and those of the wives and widows belonging 
to it, we can ascertain the stock of the fund for widows 
annuities ; for we can find the values of annuities 
both to existiug widows and widows in expectation. 
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and the values of the future contributions ; and the 
differences of these ought to be the stock of the so- 
ciety. 

41. In Table VII. of Scheme IV. column 2. are 
shewn the values, at any given age above 20, of an 
annual contribution of L. 1, commencing at the given 
age, and continuing till death ; or,* in other words, 
the value of an annuity of L. 1 upon a single life f , 

The numbers in this column are found exactly 
in the same manner as the numbers in column 7. of 
Table III. of all the Schemes, except that the con- 
tributions in Table VII. do not cease at 70, but 
continue duiing life. 

In column 3. are shewn the values, at any age 
above 20, of an annual contribution of L. 1, com- 
mencing at the given age, and continuing during 
the period that two married persons of the same age 
are both alive, and ceasing when either of them dies; 
or, in other words, the value of an annuity of L. 1, 
on two joint lives of the same age f . 

The numbers in this column are found in the 
same manner as those in column 2., except that the 
squares of the numbers in the Mortality Table, 
arc used instead of the numbers themselves 


® See ISTote at Art. 52. 

f Tliese two columns differ from common Life Annuity 
bles, in being cakulated from tbe middle of tbe age^ 

and. being increased by unity. In comparing then, wiUi* 
any other similar Tables^^ we must take the miean betwixt any 
two numbers in sueb Tables, and increase it by unity, wMdi 
will give a near approximatioii. 

i See second Hote at Art 26. for the reason of this. 
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In column 4. are contained the differences of the 
corresponding values in column 21. and 3.; and, con- 
sequently, the values, at any age, of an annuity of 
L. 1 to a widow ; and, in column 5., these sums are 
increased by a 20th part, in order to make a small 
allowance for the greater longevity of females. 

42. In Table VlII., column 3., are shewn the 
suras of entry-money to be paid in addition to the 
annual contribution of L. 1, by a person entering a 
society at any age from 20 to 70, in order to be en- 
titled to the same allowance to his widow as those 
who entered at 21. In column 6. are shewn the sums 
to which the annual contribution is to be increased, in 
order to compensate for not paying the entry-money ; 
and in column 7. the sums to which the annuity is 
to be dirai^hed, in order to supersede the necessity 
of either paying entry-money or increasing the an- 
nual contribution. 

This Table, then, differs from Table VI. of each 
of the Schemes in bearing no reference to the values 
of past contributions, which, in these Tables, ex- 
press also the values of the entry-money ; and in the 
values of the future distributions in column 5. be- 
ing the values of the future allowances only in the 
case of the husband and nvife being both alive. 

The numbers in the different columns are found 
by reversing the processes employed to find those in 
•the columns of Tables VI. ; for, in this Table, co- 
lumn 7. was first found ; whereas in those, column 
3. was first found. 
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ySIENDLT SOCIETIES, 


PRELIMINARY TABLES. 


TABLE l.~MORTALITJ TABLE, 
rSee Art. 26.) 

Exhibiting the Law of Mortality after 20 years of age ; 
Or^ the Number of Persons alive at the beginning of each 
year^ till all are dead^ out of 1005, all comnieiicing the 
21st year of their age at the same time. 

Being an average of the Northampton, Carlisle, and 
latest Swedish Tables of Mortality. 

[ J7i£* Coiumjis are numbered 1, 2, 3, 4, /or the &ake of ref erenee.J 


Age. 

Number who jl 

Age. 


1 

iiee&ssbsiri 

com- 

mence 

die 

in 

arc a- , 
ive on 
m ave- 
rage in 

com- 

mence 

die 

in 

are a- 
ive on 
in ave- 
rage in 

com- 

mence 

1 are a- 
die live on 
in an ave- 
jiage in 

tiiat y< 

sar o: 

•Age. 


that year o; 

’Age. 

! 

that y 

Bar of Age. 

1. 

2. 

3. ' 

4. 

1. 

2. j 

1 

3. 

4. 

M 

2 . 

3. 

4. 

21 

1003 

10 

1000 

* 46 

733 , 

13 

7?7 

71 i 

324 

23 

313 

22 

995 

10 

990 

' 47 

720 1 

t 

714 

72 

301 

23 

290 

23 

985 

10 

980 

48 

707' 

13 

701 

73 

278 

22 

267 

24 

973 

10 

970 

. 40 

G94 

13 

688 

74 

256 

22 

245 

25 

965 

10 

960 

i 50 

681 

13 

675 

75 

234 

21 

224 

26 

955 

10 

950 

1 

668 

11 

661 

76 

213 

21 

203 

27 

945 

■El 

940 

53 

654 

14 

647 

77 

192 

29 

182 

28 

935 

10 

930 

53 

640 

14 

633 

78 

172 

19 

163 

29 

925 

10 

920 

1 54 

626 

14 

619 

70 

153 

18 

144 

30 

915 

10 

910 

‘ 55 

612 

15 

i 605 

80 

' 135 

17 

127 

31 

905 

10 

900 

1 50 

5971 

15 

590 

1 81 

118 

1C 

110 

32 

8.95 

11 

890 

57 

t>82 

15 

575 

82 

102 

15 

95 

33 

884 

11 

879 

58 

567 

15 

560 

83 

87 

14 

80 

34 

873 

11 

868 

59 

552 

16 

544 

84 

73 

13 

07 

35 


11 

857 

60 

536 

16 

528 

85 

60 

11 

55 

36 

85! 

11 

846 

61 

520 

16 

512 

86 

49 

10 

44 

37 

840 

11 

835 

62 

504 

17 

496 

87 

39 

9 

35 

38 

829 

H 

824 

63 

487 

17 

479 

88 

30 

7 

27 

39 

818 

13 

812 

64 

470 

18 

461 

89 

23 

6 

20 

40 

' 806 

12 

800 

65 

452 

19 

443 

90 

17 

5 

15 

41 

794 

12 

788 

66 

433 

20 

423 

91 

12 

4 

10 

42 

782 

12 

776 

67 

413 

21 

403 

92 

B 

3 

7 

43 

770 

12 

764 

68 

302 

22 

381 

93 

& 


- 4 

44 

758 

12 

752 

69 

370 

23 

359 

94 

3 

2 

2 

lil 

746 

13 

740 

70 

347 

23 

336 

95 

i 

1 

1 
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TABLE II. 

WIDOWS^ TABLE. 

(Art. 27.) 

Exhibiting the number of Widows abve each year, till all 
are dead, out of 1005 Married Women, all commencing 
the 21st year of their age at the same time, and of the 
same age as their Husbands. 

(Deduced from the Law of Mortality.) 


1. 

2. 

1. 

2. 

: 1. 

2. 


Xiimber of 


Number of 

: 

Number of 


'Widows 


WidoWvS 

; 

Widows 

Age. 

alive at that 

i 

alive at that 

. Asxe. 

alh'fcat that 


Age. 

Age. 

: 

Age. 

21 

iO 

j 46 

204 

: 71 

216 

22 

20 

47 

209 

: 72 

207 

2S 

29 

48 

214 

. 73 

197 

2-i 

38 

49 

219 

; 74 

1S6 

25 

47 

50 

224 

1 75 

174 

26 

56 

51 

229 

76 

162 

27 

65 

52 

233 

:i 77 

149 

28 

74 

1 53 

237 

! 78 

136 

29 

82 

54 

240 

: 79' 

124 

so 

DO 

1 55 

243 

; 80 

112 

31 

9S 

' 56 ^ 

1 246 

! 81 : 

98 

32 

io6 

1 57 : 

i 248 

i 82 

86 

33 

114 

1 58 1 

i 250 

1 83 

74 

34 

122 

1 59 j 

1 251 

i 84 

. 63 

35 

130 

j 60 

252 

1 85 

52 

36 

138 

j 6l ^ 

252 

J 86 ^ 

42 

37 

145 

i 62 

252 , 

! . 87 

34' ' 

3S 

152 

1 63 

252 ' 

j ' 88 

26 

^39 

159 

1 64 

251 

m 

' ; 20 

40 

166 

i! 65 

249 

1 90 : 

15 

41 

173 ■ 

1 66 

246 

91 

10 

42 

ISO 

i 67 

■ 242 ' 

9-" ' 

7 

43 

186 

j 68 

23? 

P 1 

4 

44 

1§2 . 

i 

23! 

04 

* 2 ^ 

45 

IBS 

i .70 

224. 

1 95 

1 
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TABLE III. 

SICKNESS TABLE^ with Terence to mi Inbivibcjil, 

(Art. SS.) 

Exhibiting the Law of Sickness, from 20 to 70 years 

of age ; 

Or, the Quantum of Sickness which an Individual, on an 
average, experiences each year, from 20 to 70 years of 
age, 

(Deduced from the Returns made to the Highland Society 
of Scotland ). 

(Shewn in Weeks and decimals of a Week.) 


1. 

o 


"Weeks of 

Age. 

Sickness at 


that age. 

21 

*575 

22 1 

*576 

23 1 

•578 

24 1 

•581 

25 t 

•585 

26 . ^ 

•590 

27 1 

•596 

28 j 

•603 

29 

•Oil 

so 

•621 

31 

•631 

32 

•64.1 

33 

•652 

34 

•66s 

35 

*675 

S6 

■6SS 

37 

•702 

38 

•718 

S9 

•737 

40 

•758 

41 

•784 

42 ! 

•814 

43 

*852 

44 

•902 

45 

•962 
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TABLE IV. 

SICKN'ESS TABLE^ with r^crence to a Society. 

^(Ait. m) 

Exhibiting the Law of Sickness, as affected by the La%¥ of 
Mortality, from 20 to 70 years of age ; 

Or, the Quantum of Sickness vrliicli takes place each year 
from 20 to 70 years of age, among 1005 persons, all 
commencing the 21st year of their age at the same time ; 
the number of persons decreasing, according to the Law 
of Mortality, and the quantum of Sickness increasing, 
according to the Law of Sickness. 

(Shewn in Weeks and decimals of a Week.) 

CriJfsitattcn:-' — This Table is formed by multiplying the iiuiii- 
bers in Column 4th of Table L by the cotresponcling tioni* 
bers in Column 2d of Table III. 


1. 

2. 

1. i 

i 

2. 


W eeks of 


W eeks of 

Age. 

Sickness iit 

Aire. ! 

Sickness at 

that age. 

- ! 

: 

tiiut age. 

21 

575*000 

46 i 

750*264 

22 

570-240 

47 

791-1T2 

23 

566-440 

48 

831*386 

24 

503-570 

49 

875*136 

25 

561-600 

50 

918-675 

26 

560*500 

51 

959*113 

07 

A# i 

560-240 

52 

9.97*027 

28 

560-790 

53 

1033-689 

29 

362-120 

54 

1068-394 

30 

565-110 

55 

1101-705 

31 

567-900 

56 

; 1131-620 

32 

570-490 

57 

! 1160-350 

S3 ! 

573-108 

58 

i 1188-320 

34 

575-484 

59 

1213-120 

35 

578-475 

60 

1238-688 

S6 

582-048 

61 

1280-000 

37 

586-170 

62 

1357-056 

38 

! 591-632 

6s 

1484-900 

39 

[ 598-444 

64 

1705-700 

40 

606-400 

65 

1949-200 

41 

1 617-792 

66 

2284-200 

42 

631-664 

67 

2659-800 

43 

t 650-928 

68 

3009-900 

44 

67S-S04 

69 

3338-700 

« 45 , ■ 

i 711-880 

.70 i 

3595-536 
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FRIENDLY SOCIETIES. 


SCHEME L-^^SICKMESS PEOWISION. 

TABLE I. 

INAmAL CONTRIBUTIONS. 

(Art SO.) 

Exhibiting the siim^ to which an Annual Contribution of 
£1 from each of 1000 persons^ all in the middle of the 
21st year of their age, wlien the Contribution commences, 
and decreasing in number by the Law- of Mortality, 
will amount, in any given number of years, not exceed- 
ing oO, at 4 per cent. Compound Interest. 

(Aniiiial Contribution supposed to be made at the 
middle of each year.) 


1. 

2. 

3. 

4 . 

5. 

6. 

Year 


Amoirat 


1 Amount 

Annual 

of 

Age* 

without 

Interest. 

! with 

Contribu- 

Scheme. 

Interest. 


Interest. 

tioii. 

1 

21 




£1000-000 

2 

22 

1000-000 

£40*000 

£1040*000 

990*000 

3 

23 

2030-000 

81*200 

2111*200 

980*000 

4 

24 

3091 •200 

123.648 

3214*848 

970*000 

5 

25 

4184-848 

167*394 

435*2-242 

960-000 

6 

2ti 

5312.242 

212*499 

5524*732 

950-000 

7 

27 

0474*732 

258*909 

6733*721 

940-000 

8 

23 

7«73*72l 

306*949 

7980*670 

930-000 

9 

29 

8910*070 

336*420 

9267*000 

920*000 

10 

30 

I«ji87-090 

407*484 

I051i4*58(} 

910-000 

11 

31 ^ 

11504*580 

460*183 

! 11964-703 

1 900-000 

12 1 

32 

12804*763 

514*591 

! 13379*354 

1 8fJO-000 

n \ 

33 : 

14209*354 , 

570*^4 

! 14840-128 

^ 879*000 

. 14 i 

34 ' 

r 1.5719*] 28 1 

1 620 ‘705 

1 16347*893 

1 86*8-000 

15 I 

35 

17215*1593 

1 688-1S36 

! 17904*52;) 

857*000 

10 1 

36 ■ 

1 18701 *5*29 

750*401 

1951 1-990 

846-000 

17 

37 

' 29357*900 

814*320 

2U72-310 

835-000 

IS 

38 

■ 22907*310 

880*292 

228S7-6I}3 

8*24-000 

W 

■ 39 ; 

: 23711*002 

1 948*464 

246(10*066 

812*000 

20 

1 40 

25472*066 

1 1018-883 

26490*949 

: 800*000 

21 

41 

1 27*290-949 

1091*638 

28382*587 

i 708*000 

22 

42 

i ■ 2917«>587 

1166*823 

30337*410 

^ 776*000 

2S 

43 

i 31113*410 

1244*537 

32357*947 

764*000 

24 

44 

i 33121*947 

1324*878 

34446*825 

: 752-000 

25 

45 

35198-825 ' ’ 

1407*953 

36006*778' • 

, 740*000 
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SCHEME I.—h^ICKNESS PliOVISION^ 

TABLE l.—Conthmed. 
AAWUJL CONTRIBUTIONS. 


The numbers in any line of Colonin Sd are found by add- 
ing the numbers in the preceding line of CoIiiiiHis 5th 
and 6tli together. 

Those in Column 4th are found hy taking the interest at 
4 per cent, of the sums in Column Sd> or dividing the 
corresponding inniibers by 25. 

Those in Column otli are found by adding the correspond- 
ing numbers in Columns 3d and 4th together. 

Those in Column 6t]i are found by multiplying the cor- 
responding numbers in Coiiuiin 4th of Table I. of the 
Preliminary Tables, by iPTOOO. 


1. 

2 . 

g. 

4?. 

5. ] 

6. ' 

Year 


Amount 


Amcuiit |, 

Aiiiimd 

of 

Age. 

vdtliout 

Interest. ■ 

i.dth i' 

Coiitribii- ' 

Scheme. 

Interest. 


Interest. j 

tioii. 

26 

46 

£37346*778 

£143*3*871 

£38340*649 | £ 727*000 1 

27 

47 

3«)567*6‘41l 

15852*708 

41 150*355 

714*000 

211 

48 

4i864*3oo 

1674*574 

43530*921) 

701*000 

29 

49 

44239*929 

1789*597 

46009*526 ; 

688*000 

30 

50 

46697*520 

1867*901 

48585*427 

875*000 

31 

51 

49240*427 

1989*817 

5121im4 

661 *600 

32 

52 

51871*044 

2i)74*??42 

5394.5*.686 

647*000 

33 

53 

54592*SG0 

2183*715 

5(5776*801 

6;»*00r) 

34 

54 

57409*601 

2298*384 

i}S.'7'‘.t>*Ji'8o 

OlO'OOO 

35 

55 

60324*905 

2413'>>ft0 

62737*985 

605*()«i0 

311 

5G 

63342'.085 

y 2533*719 i 

65376*704 

59?MH}0 

37 

1 57 

66460.704 

2858*888 i 

09125*372 

575*000 

38 

I 58 

69700*372 

2788*015 

72408*387 

5 is 0.000 

39 

59 

73048*387 

2921*938 

,7o970’323 

5444MI0 

4(1 

60 

76514*323 

3080*573 

795>74’896 

52S*fR)0 

41 

61 

80102*896 

3204*116 

33307*012 

512*000 

42 

m 

83819*012 

3352*760 ' 

87171*772 

49IM>00 

43 

m 

* 87667*772 

3508*711 i 

91174*483 

479*0(1(1 

44 

6*4 

91653*483 . 

3886*139 i 

95319*622 ; 

4IIM}fl0 

45 

65 

1)5788*622' 

3831*225 : 

9961 LS47 

4,43.000 

46 

66 

100054*847 

4002*194 

104057*041 


47 

67 : 

104480*041 

4179*202 

103659*243 


48 

68 i 

109082*243 

4382*490 

113424*733 

3SM}(I0 

49 

69 1 

i 13805*733 , 

4552*229 

118:157*962 

35fMli0S 

50 

70 1 

!18716*962 i 

474u*878 

123405*640 

i :336*OW 

51 1 

71 1 

• 123801*6*40 j 

4952*088 

128753*706 
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FRIENDLY SOCIETIES. 


SCHEME l.—SICKNESS PROVISION. 

TABLE II. 

SINGLE CONTRIBUTIONS. 

(Art. 31.) 

Exhibiting the sum, to which a Single Contribution of 
iC18117‘271 from 1000 persons, all in the middle of the 
21st year of their age, will amount, in any number of 
years, not exceeding 75, at 4 per cent. Compound In- 
terest. 


H 

B 


HI 

D 

2. 

s. 

4 

u ^ 




s 

§: 

< 



CS « 
.O'SCl 

o 

Age 

Amount. 

Interest. 

M 

Amount. 

I 

Interest. | 

1 

2 i 

£ 18117-271 

£724*691 

1 21 

41 

! £39697*171 

£1587*887 

2 

22 

I884I-962 

753*678 

; 22 

42 

4I285-058 

1651*402 

3 

23 

10505'640 

783-820 

23 

43 

42936*460 

1717*458 

4 

24 

203 70 *4 06 

1 815-178 

1 24 

44 

44653*9' 1 8 

1788-157 

3 

25 

21194*644 

847*786 

25 

45 

46440*075 

1857*603 

6 

26 

22042*430 

881-01)7 

26 

46 

40297'678 

1931-907 

7 

27 

22924-127 

910-005 

27 

47 

50229*535 

2000*184 

a 

28 

23841*092 

953*644 

28 

48 

1 52238*769 

2080*551 

9 

20 

24794*730 

991-789 

29 

49 

i 54328*320 

2173*133 

10 

30 

25786*525 

1031-461 

30 

50 

56501*453 

2260*058 

11 

31 

26817-986 

1072-720 

31 

51 

58761*^11 

2350*460 

12 

32 

27890*706 

1115*628 

32 

52 

6 * 1111*971 

2444*479 

13 

S3 

21R)06*334 

1 1160*253 

33 

53 

63556*450 

2542-258 

14 i 

34 

30166*587 

1206-664 

34 

54 

66098*708 

2643*048 

15 

35 

31373*251 

1254-930 

35 

55 

68742*656 

2740*71)6 

m 

36 

32628*181 

1305-127 

30 

56 

71492*362 

2859*605 

17 

' 37 

33933*308 

1357*332 

37 

57 

74352*057 

2974*082 

18 

38 

35290*640 

1411-626 

38 

58 

77326*139 

^ 3093*040 

w 

30 

36702*266 

1468-091 

39 

59 

80419*185 

3216*767 

20 

40 

38170*357 

1526-814 

40 

60 

83635*052 

3345*438 ^ 




SICIvKESS FEO Vision TABLES. 


427 


SCHEME L—STCXNESS PMOVISION. 

TABLE ll.—Co7itiniie€l 
SINGLE CONTRIBUTIONS. 

Tlie ttumbers in any line of Column 3d are foiinci by add- 
ing tlie numbers in the preceding line of Columns 3d 
and 4th. 

Those ill Column 4th are found by taking the Interest at 
4 per cent . 5 of the sums in Column Sd, or dividing the 
corresponding numbers in Column 3d by 25. 


I. 

2. 

3. 

1 

1. 1 

! 

2.| 

s. 

4. 

h 





. ! 

f 

f 


SOQ 

& 

Amount. 

Interest. 



j,iiriount. f, 

Interest, 


< 




< 1 



41 

m 

£86981-390 

£3479*256 

57 

77 

£162914*513 

£6516*581) 

42 

G2 

90400-646 

3618-426 

58 

76 

169431-093 

0777-244 

43 

03 

04079*072 

3763*163 

59 

79 

176208*337 

7048.333 

44 

64 

97842*235 

3913-689 

60 

80 

183256-670 

7330*267 

45 

65 

101755-924 

4070*237 

61 

81 

190586-937 

7623*478 

46 

ec 

105826*161 

4233*046 

62 

82 

198210-415 

7928*417 

47 

67 

110050-207 

4402-360 

83 

83 

206138-832 

8245*553 

48 i 

68 

114461-576 

4578*463 

64 

84 

2I43o4-3S5 

1 8575*375 

49 ^ 

69 

119040*039 

4761-601 

05 

85 

222959-760 ’ 

8918*391 

50 

70 

123801-640 

4952.066 

66 

86 

231878-151 

9275*126 

51 

71 

128753-706 


: 67 

87 

■ 241153,277 

9646*13! 





68 

88 

250799*41)8 

10031-976 

« 




69 

89 

260831-384 

10433-255' 





70 

90 

271264-639 

10S5CH586 

51 

71 

128753-766 

5150-148 

71 

91 

282115*225 

il2S4*IMI 

52 

72 

133903-854 

5356-154 

'72 

92 

293399*834' 

!1735-^;;’3 

53 

73 

139260-008 

5570.401 

73 

93 

305135.827 

T 2205-433 

54 

74 

144830*409 

5793*216 

74 

94 

317341*260 

i2693-(;.u 

^ 55, 

75 

150623*625 

6024*945 

75 

95 

330034*911: 

13201*396 

56 

70 

136648*570 

6265*943 

76 

96 

343236*3(17 



* The fotiire part of this Table, though giren here, is only appli^ 
cable to 'the Schemes II. III. and IV. 








Fl^IE>;'I>Lr SOCIETIES 


SCHEME I.-^SICA^N£SS FRiWISlON. 


TABLE III. 

VALUE of COLVTMIBUTIOMSl 

(Art 32,) 

Exhibiting the Wdiie^ at any age ii’oiii 20 to 70, of tlie 
Future Contributions, after that age, of a Society of 
1000 persons, all in the middle of the 21st year of age, 
when the Contributions commencej^ and decreasing in 
number by the Law of l^Iortality ; the Annual Contri- 
biitioiiof each being from 20 to 70 years of age, and 
money improving at 4 per cent. Compound Interest. 


3. 


3. 

, 4 i 5. 

i 

a 1 7 . 1 



S b'c 

Amount 

' Amount 

Value of the 

j Value of the 

Ss 



of the 

. of the 

future Con- 

1 Future Con- 


C£ 

£ .> 

Single Con- 

j Annual Con- 

i tributions of 

1 tributions of 



w 

tribution. ■ 

i tribution. 

the Society. 

an Individual. 

' 1 

■‘>1 

1000 

! A* 18 11 7*271 

1 

i £18117*271 

£18*1173 

2 

22 

9|]0 

irm4him2 

,! 

17861*962 

17*9818 

n 

24 


i 0‘535%640 

! 2111*200 

17484*440 

17*8413 

4 

24 

070 

2037li*466 

I 3214-848 

17164*618 

17*6955 

5 

23 

96*0 

2i m4-6‘44 

5 4352*242 

i66‘42*40*2 

17*5442 

n 

20 

950 

22042'430 

5524*732 

16517*098 

17*3871 

7 

27 

040 

22024*127 

6733*721 

16190*406 

17*2238 

s 

28 

030 

23841*092 


I5860-4-22 

1 7*0542 

fi 

29 

020 

24794-730 

. 9267*096 

15527*640 

16*8779 

m ! 

30 • 

OKI 

25786*525 

16594*58(> 

15191*945 

16*6944 

11 i 

31. 

OOO ; 

26817*986 

iintii-lixi 

14853*223 

i6’5l)30 

12 : 

32 

SOI) 

27890*706 

13379-354 

I 14€> 11*352 

16*3049 

13 i 

33 

879 i 

200()6*334 

! 14840- 1*28' j 

1 14166*206 

16*1163 

14 ; 

34 

mm i 

30166*587 1 

16347*893 

13818*694 

' 15*9202 

15 

35 

857 1 

' 31373-251 i 

1 17904*529 

13468-722 

15*7161 

m 

33 

840 

32628*181 

i 10511*900 

13116*191 

15*5037 

17 

37 

1 835 1 

:'i3033*30l? 

i 21172*310 

1-2760*998 

15*2826 

18 

: 38 

824 { 

35290*640 

2*3887*602 

12403-038 

15*0522 

in 

39 

8121 

36702*266 

: 24660*066 

1204*2*200 

14*8303 

20 

^40 

801.) ! 

38170*357 

! 26490*049 ; 

11679*408 

14*51)93 

21 

Ul 

788 

3%*97*171 

‘ 28382*587 | 

11314*584 

14*3586 

22 

42 

778 

41285*058 ^ 

30337*410 ! 

' 10947*648 

14*1078 

23 

43 

764 

42936-460 

i 32357*047 j 

. 10578*513 

13*8402 

24 

44 

752 i 

44653*918 

34446*825 ; 

10207*093 

1 13*5733 

25 

1 45 j 

740 1 

46440*075 

36606*778 : 

, 9833*297 

[ 13*2882 
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SCHEME L~S7CKN£SS PMOVLSIO.Y. 


TABLE If I. — Continued^ 
VALUE of CONTRIBUTIONS. 


sSjrpIanatloE. 

Column Sd is Column 4t]iof Tab. I. of the Freliiii, Tables, 

Column 4th is Column Sd of Table II. of Scherne I. 

Column otli is Column 5t!i of Table I. of Selieme I. 

The numbers in Column Gth are found by taking the Bit- 
ference of the corresponding numbers in Coiomns 4£li 
and 5t!i of this Table. 

Those ill Column 7th are found by dividing the numbers 
ill Column 6tli by the corresponding nimiliers in Co- 
iimiii 3d of this Table. 


I 1. «S,! 3, * 4. : 5. ■ 6. 

! ? ! ’ 


c ^ 


^ . 

O fcc 

Amount 

Amount 

Taloe of the | 

Value of the 


Ic 

< 


of the 

of the 

F uture Con- 

Future Con- 


S 

Single Con- 

Annual Con- 

tiibutions of 

tributions of 




tribution. 

tribution. 

the Society. 

an Individual. 

26 

46 

727 

48297*678 

£38840*640 

£9457*029 

£13*0083 

27 

47 

714 

50229*585 

41150*355 

9079*230 

12-7I60 

28 

48 

701 

52238-760 

43538*020 

8690*840 

12*4106 

29 

49 

688 

54328*320 

46009*526 

8318*794 

12*0913 

30 

50 

675 

56501*453 

48565*427 

7936*026 

11-7571 

31 

51 

661 

58761*511 

51210*044 

7551*467 

11-4243 

32 

52 

647 

61111*071 

53945*886 

7166*085 

114)759 

33 

53 

633 

63556*450 

56776*601 

6779*849 

I0*7i0i 

34 

54 

61 fi 

66008*708 

50705-985 

639*2*723 

10*3275 

35 

oo 

605 ' 

68742-656 

62737*085 

6004*671 

9*9251 

36 

56 

590 

71492*362 

65876-704 

5615*658 

9*5 ISO 

37 

57 

575 

74352-057 1 

60125*372 i 

I 5226*685 

; .9*(i8f)9 

3S 

58 

560 

77326*130 i 

72488*387 ' 

! 4837*75*2 

j 8*6388 

39 

40 

41 

59 
60, 
61 ' 

o44 
528 , 
512 ^ 

! 80410*185 1 

83635*052 | 
86981*300 ' 

75070*323 ! 

70574*806 

83307*012 

1 4448*862 

4061-056 
3674*373 

8*1781 

1 ' ' 7*6014 " 

! 7*1765 

42 

62 ‘ 

496 

90460*646 ! 

87171*772 

3288*874 

6*6308 

43 

63: 

479 

94070*072 

91174*483 

2904*589 

' ,6*0639 

44 

64 

461 

07842*235 

95310*622 

2522-613 

5*4720 

45, 

65 ’ 

443 

101755*024 

99611*847 ! 

2144*077 

4*8399 

46 

66^ 

423 

105820*161 

104057*041 

1769-120 

4-1823 

47 

,67^ 

403 ! 

110059*207 

108650*243 

1399*964 

3*4739 

43 

68: 

381 

114461*576 

113424*733 

10311*843 

2*7214 

49 

69; 

359 ! 

1!9049*030 

118357*902 

682*077 

1*8999 

SO' 

701 

336 , : 

123801*640 

123465*040 

336*000 

i-OCWW' 

51 ^ 

71! 


128753*706 , 

128753*706 


! 
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XIUEXBI.Y SOCIETIES. 


SCHEME L—SICKNESS FMOVISION. 


TxiBLE IV. 

ANNUAL DISTRIBUTION 

(Art. 33.) 

Exliibitiiig the sum, to which an Aiiiiiial Distribiitioii of 
for each Week of Sickness among 1000 
persons, ail in the middle of the 21st year of their age 
when the distribution commences, and decreasing in 
numbers by the Law of Mortalit}’, will amount, in any 
given number of years, not exceeding 50, at 4 per cent. 
Compound Interest. 

(Annual Distribution supposed to be made at the 
middle of each year.) 


1. 

■2. 

s. 

4. 

5. 

6 . 



Aiuoirat 


Amount 

xlniiuaJ 


& 

without 

Interest. 

with 

Distrihu* 

O 

< 

Interest. 


Interest. 

tion. 

1 

21 




£592*(>02 

o 

22 

£ 092-092 

£23-684 

£615*776 

537-190 

3 

23 

1202-Orja 

4«3-118 

1251*084 

533-277 

4 

24 

1 884-091 

73-375 

1907*736 

530*322 

5 

25 

2i88-0oS 

■ 99-522 

2587 -580 

578*294 

6 

26 

3165-874 

120*635 

3292-509 

577*161 

7 

27 

3860-670 

154*787 

4024*457 

576*893 

8 

28 

4601*350 

184-054 

4785*404 

577*400 

9 

29 

• -5362.864 

214*514 

6577*373 

578*829 

10 

30 

6156.207 

246-243 

6402*455 

531-908 

, 11 

31 

6984*363 

279*375 

■ 7263*733 

584*781 

12 

32 

7848-519 

313*941 

8162*460 

587*448 

13 i 

33 

'8749*908 

349-990 

9099-004 

590*144 

14 'i 

34 

9690-048 

387*602 

10077-650 

592*590 

15 i 

35 

10670*240 

I 426*010 

11097*050 

595*670 

16 

36 

11692*720 

407*709 

12160*429 

599*349 

17 

37 i 

12759*778 

510-391 

13270*169 

603*594 

18 

38 

13873*763 

554*950 

14428*713 ' 

609*218 

19 

39 i 

io037*931 

601*517 

15639A48 '! 

616*233 ' 

20 

40 ' 

'162o3*681 ' 

650*228 

16905*909 

624*425 

21' y 

41 'I 

17530*334 

701-213 

' 18231*547 

636*156' 

' 22- ' ' 

' 42- : 

: 18867*703 

754*708 

19622-411 

660*440 : 

23 

43 ' 

■ ' ' 20272*851 

810*914 

21083*765' 

' 670-277 

24 

44 

21754*042 

870*162 

22624*204 

698-467 

. 25 

45 

23322-671 

932*907 

24255*576 

* 733*041 
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SCHEME I.—SICKNESS PROVISJON. 

TABLE lY.~Co7iimued. 

JNKUJL DISTRIBUTION. 

6rjglaiTattOH. 

Tlie niiEibers in Column 3d are found by adding the iium™ 
bers in the preceding line of Columns otii and 6th to- 
gether. 

Those in Column 4th are found by taking the Interest at 
4 per cent, of the sums in Column Od, or by dividing 
the corresponding numbers by So. 

Those in Column 5th are found by adding the correspond- 
ing numbers in Columns 3d and 4th together. 

Those in Column 6th are found by mill tiphiiig the cor- 
responding numbers in Column f2d of Taliie IV. of 
Preliminary Tablesj by <n-029125. 












FSIKXDT Y SOCIETIEi^. 




SCHEME L— SICKNESS PROVISION 
IVVBI.E V. 

FMOGMESS OF THE FUND, 

(Art. 85.) 

Exhibiting the Progress of the Fund (for 50 }ear&) of a 
Society of 1 000 person^ all in the middle of the £lst 
year of age, when the Contributions and Distributions 
commence, admitting no new members, but decreasing 
in numbers by the of Mortality, contributing each 
per annum, and distributing to each oP 1*0^9725 
for each W eek of Sickness, according to the T^aw of 
Sickness. 


D 

B 

S. 

4. 

5. 


r 


cC 

<1 

Number 
lixing. ' 

Amount of 
Contribu- 
tion. 

Amount of 

Bihtribu- 

tioii. 

' Balance or 
Nett Stock 

1 ofSociet}’'. 

Individual 

j Stock* 

' 

> 

1 

2 

3 

4 

5 

7 
a 
a 
10 
11 
12 
i:i ; 
14 
35 
16 
17 
38 
10 
20 
21 
22 

23 

24 
23 

2! 

22 

23 

24 

25 

26 
27 
23 

29 

30 

31 

32 

33 

34 

35 
30 

37 

38 

39 
' 40 

41 

42 

43 

44 

45 ^ 

1000 
990 
980 
970 
900 
950 
940 
930 
920 
910 
900 ' 
390 
879 

aoa : 

857 : 
846 ‘ 
835 
824 ' 

812 i 
800 

' 788 
776 
764 
752 
740 

£1040*000 
21 i 1*200 
3214*843 
4352*242 
5524*732 

0733*721 

7980*670 
9267-09G 
10594*580 
11964-703 
13379*854 
14840*128 
16347*893 
17904*520 
19511-990 
, 21172*310 
22887*6*02 
24660*066 
26490*949 
28382*587 
30331*410 
32357*947 
34446*825 
36606*778 

£615*776 

1251*084 

1907*736 

2587*580 

3292*509 

4021*457 

4785*404 

5577*878 

6402*455 

72f»3'738 

816*2*460 

1 9099*904 

10077*650 
11097*050 
12160*429 
13270.16.9 , 
14428*713 
35639*448 
36905*909 
18231*547 
19622*411 
21083*765 
22621*204 
2425,r578 

* £424*224 
\ 860*116 
1307*112 
j 1764*662 

1 2232*223 
j 2709*261 
3195-266 
3689*718 
, 4192*125 
4701*025 

1 5216*894 
( 5710*224 1 
1 6270*243 1 

1 6807*479 
j 7351*561 
, 7902*141 
8458*889 
9020*618 

1 9585*04# 

1 1015l||# 
107U#!> 

! 11^4-182 
! iiSs&eai 

£ *1285 
-8777 

1- 3475 

; 1*8382 

2*3497 

2- 8822 
3*4337 
4*0106 
4*6067 
5-22; 
5*86! 7 
6*5301 

7-22: ■ 

7-9433 
8*6898 
9*4636 
10-2656 1 

1 IM09! i 

1 11-9813 

1 12*8820 
i 13-8080 

1 14*7568 
' 15*7216 
16*6908 1 
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SCHEME l.—mCKJSTESJS FMOWISIOM. 

T ABLE V . — Contin uect 
PROGRESS OF THE FUND. 


Column Sd is Column 4tb of Tab. I. of the Prelim. Tables, 

Column 4th is Column 5th of Table I. of Scheme I. 

Column 5t!i is Coliuini 5tli of Table IV of Sememe I. 

The numbers in Column 6th are found by taking the diffe- 
rence of the corresponding numbers in Ccdusmis 4tb and 
5tli of this Table, 

T'hose in Column Tth are found by dividing the numl^ers 
in Colimiii 6th by the correspa.ding numbers in Co- 
lumn Sd of this Table, 


1. 

2. 

3. 

4. 

5. 

6. T 

u -? 

1 

Number 

Amount of 

Amount of 

B ’1 mce or 

iTOUvbiu*-! 

«t A 
<U QC 

Livinn;* 

Contribu- 

Dx^^tribu- 

Nett ^tocl 

Stock. 

(Xcg 



tion. 

tion- 

ol J^jclety. 



26 

46 

727 

£3a840'649 

£25988*164 

£12852 4^5 

£17*6788 

27 

47 

714 

illoiKioo 

27831*159 

13319-196 

18 6543 

28 

40 

701 

43538-929 

29791*618 

13747 *311 

19 0110 

29 

40 

688 

46009-526 

31873*626 

I4i35»906 

20 3404 

30 

SO 

675 

48565*427 

34085-7(7 

24479 660 

2! -4 718 

31 

SI 

661 

51210*044 

36433*029 

14777 024 

22 :i558 

32 

52 

647 

53945 886 

38917 467 

lS0il]*4if 

23*227!! 

33 

33 

633 

56776*601 

41511-898 

15234 7\\ 

24-)675 

34 

54 

610 

59705-985 

44310-564 

153 ^5 4J.. 

2 I*j7 14 

33 

55 

605 

62737*985 

4722^-1 4i 

15510 W ' 

?~j 03 J u ’ 

36 

56 

590 

65876-704 

50 >’ 8 Or 1 

1558’ J 64 

26 417' 

37 

57 

575 

69125*372 : 

53515*774 

l;6)5 5 

27 14 u 

38 

58 

560 ■ 

72488*387 i 

5698^3 269 

1551.5 U ^ 

27 83 >7 

39 

59 

544 

75970*323 1 

6)451 918: 

15518 4*^ 51 

28 526/ 

40 

60 

528 

79574*896 i 

64169*143: 

15495 75.‘ 

29 1775 

41 

61 

312 

83307*012 

68062*437: 

15244*57'“ 

29 7746 

42 

62 

496 

87171*772; 

72155 705 

15016 067 

302743 

43 

63 

479 

91174*483 

76495*224 

I4679*25i' 

1 tl|l*0456 : 

44 

64 

461 

95319 622 

81145*233 

14174 381 

' 30*7470 ' 

45 

65 

443 

99611 847 

86217*701 

13S94 146 

mmM 

46 

66 

423 

104057 041 

017S3 836 


29*0836 

47 

67 

40S 

108650*243 

97870*173 

i 

26-7719 

48 

i 68 

381 

113424-733 

104633 390 

: 8791 335 

23 9743 

40 

69 

359 

118357-962 

11*2042*080 

i 6315 88i 

17 5930 

50 

70 

336 

12S465-640 

! 120099*226 

; 3366*414 

10*0191 

51 

71 


rfea753*706 

1387SS-7WS 

: 1 



TOL. Tl. 


E e 






434 


FEIEXDLV KOCIKTIES. 

SCHEME h— SICKNESS FliOWJSION 


TABLE YL 

Value qf^ Coutribidiam and Distributions^ a7td Increase mid 
Dlmhmimi o/'Aniiual Contribution' mnd^ Distribution. 

(Art, 36.) 

Exliibiti'og, for any given Age from 20 to 70, — ^ 

The Individual Stock, or the VALUE of Indivkiuai 
past Contributions; 

'The Value of Individual future Contributions ; 

The Value of Individual future Distributions ; 

The Increase of Annual Contribution to compensate 
for past Contributions ; 

And the Diminution of Distribution to supersede the 
Increase of Future Contributions; 

'"The Anmial Contribution from 20 to 70' being and 
the Distidbutioo being ^1*029725 for each Week of 
Sickness. • 


i. 

, 2. 

s. 

' 4v 

: 


a 

w 

' 1- 

«+-» <3 


Value 

,■ Value 

Value 

Increase 

'Diminution 

2 i 

p 

iif 

of 

of 

of 

of 

ii 

< 

.Past Cou- 

Future 

Future 

Annual 

Annuai 

w 


tributions.' 

Contrib. 

Distrib. 

Contrib. 

Distrib. 

1 

21 


£38.1173 

.£131173 

£1.00000 

£1.029725 

2 

22 

£0.4285 

17.9818 

18.4103 

1.02383 

1.005758 

3 

23 

OS77T 

17.8413 

18.7190 

1.04919 

.981443 

4 

24 

1.3475 

17.6055 

10.0430 

1.07615 

.956860 


25 

1.8382 

17.5412 

19.3824 

1.10477 

.932067 

6 

86 

2.3407 

17.3871 

19.7368 

1.13514 

.907135 

7 

27 

2.8822 

17.2238 

20,1060 

1.16734 

.882114 

8 

.83 

a435T 

17-0542 

20.4800 

1.20146 

..857063 

0 

29 

4'0106 

, 16,8779 

20.8SS5 

1.23762 

.832017 

10 

30^ 

46067 

16.6944 

21.3011 

1.27594 

1 .807031 

il . 

31 

5' 2234 

16,5036 

21.7270 j 

1.31650 

! .782168 

12 

32 

5.8S17 ^ 

16.3049 

22.1666 

1.35950 

i .757426' 

13 

33 

6.5304 ' i 

16.1163 

22.6467 

1.4052b 

! - ,7327b4 

IS 

34 : 

7.2238 i 

15.0202 

23,1440 

1.45375 

.708323 

i 15 

35 

7.9433 ■ i 

15.7161 

23.6594 

1.50542 

, .684010 

16 

86 

S.6S9S 

15.5037 

241935 

^ 3.56050 

',659869 ■ 

17 

37 

■'9-4636 

15.2826 

24.7462 

1.61924 

^ 1635,931' 

IS 

. 3S 

10.2656 

15.0522 

25-3178 

1.68200 

, .612203 

10 

: Si) 

11.1091 

148303 

25.9394 

1.7490S 

.588723 

2h 

r 40 

‘ 11.0SI3 

14.5993 

26-5806 

1.82068 

'' .565573 ' 

21 

L41 

12.SS20 

i 143586 

27.2406 

1.89709 

.542771 

23 '. 

L42 

13,8080 

14.1078 

27.0158 

1.97875 

' .520392 

23 

' 43 

147568 

13,8462 

28.6030 

2.06576 

' ' '.498471' 

24 

4-4 

!5.72i6 

13,5733 

29,2940 

' 2J582X 

, .477106, , 

2S 

45 

16.6908 

13.2S82 

20.0790 

2.25606 

.456426 



SlCIv^^ESS PK-OYISION 'TABLES. 


4SS 

SCHEME l.—SICKNESS PROVISION. 


TABLE ¥1. — Continued. 

Yalue of Contributions and Distributions^ and Increase mid 
Diminution Annual Contribution and Distribuimn. 


Column 3d is Column 7th of Table ¥, of Scheme I. 

Column 4tli is Column 7th of Table II L of Scheme I. 

The numbers in Column 5th are found by adding the cor*, 
responding numbers in Columns 3d and 4th of this 
Table, 

Those in Column 6th' are found by dividing the 'numbers 
in Column 5th by the corresponding' numbers in , Co- 
lumn 4th of this Table. , ■ . 

'Those in Column 7tli are found by multiplying the niim- 
bers in Column '4th by and dividing by the 

coiTespondiiig numbers in Column 5th of this Table. 


1. : 

2. 


4. 

5. 

6. 

7. 

o c3 


Value 

Value 

Value 

Increase 

Diminution 

Z B 

?r, 

of 

of 

of 

of 

of 

1 *1 


..Past Con- 

Future 

Future 

Annual 

Annual . 



tributions. 

Contrib. 

Distrib. 

Contrib, 

Distrib. 

2$' 

46 

17.6788 

£ 13.0083 

£30.6871 

'■£2.33904 

£'.436502 

27 

47 

18.6543 

12.7160 

31.3703 

2.46699 

.41.74.01 ' 

28 

48 

19.6110 

12.4106 

32.0216 

2.58018 

,.399090.' 

29 

49 

20.5464 

12.0913 

32.6377 

2,69927 

.381482 

30 

'50 

2L4513 

11.7571 

33.2084 

2.82454 

.364564 

31 

5'1 

22.3556 

1L4243 

33.7799 

' ’2,''95685 

,348251 

32 

52 

23.2279 

11.0759 

84.3038 

3.09716 

.332474 

33 

53 

24.0675 

10.7107 

34.7782 

3-24705 

.317126 

34: 

.54 

24.8714' 

10..3275 

35.1989 

3.40827 

.302125 

35 

;.55 

25.6378 

9.9251 

35,5629 

358313 

.. 2873-82. 

m 

. 56 

26.4079 

9.5180 

■ .35‘9259^ 

3.7'T452 

.272809 

37 

"..57, 

'•27.1401 ' 

9.0899 

36.2300 

,3.98574 

.2583.52 

'38' 


;' .2'T.830.7 

8.6388 

;36.4695 

4.22159 

,,'.243.918,:" 

39 

5’* 

28.5265 

8.1781 

36.7046 

'■4.48816 

',.,229432 

40 

60 .j 

29.1775 

7.6914 

36.8689 

''4.7935'2, ; 

214816 [ 

'41 

61 

29.7746 

7-1765' 

35.9511 

;5.1'48» 

'' .vt9§98f " 

42 ' 

m 

30.2743 . 

6.6308 

36.9051 

,'AM5'7''l 

'' '.'J.'lgS0l2 

43. ' 

'63 

30.6456 

6.0639 

36.7095 

''6.0.5378 

,47'0096'' 

;44 ... 

''64 ' 

30'..747Q 

' '5.4720'' 

'..36-2190 

■;' 6,61897 

;.155S72 

45 ; 

65 

30.2351'' 

,';4.8399 ■ 

■35.0750 

', 7,24705 

.1420-89 

46; 

66 

29.0856 

' '4.1S23, 

■33*2679 

■',,7*95445 

.129453 

. M 

.67 

'26.7719 

a4739 ' 

'■30-245'S' 

■a'706.58 

418270 

48 

68 

23.0743 

^ '2-72'U 

^7957 

' '9.47883 

-'108634';' 

. .40 

69 

J7.5930 

L8999 

. 19*4929, '; 

,10.25995' 

.100363 

'50 .' 

70 

10.0191 

LWOO 

.:;IL0191 . 

lL0i9i0 

■*0^449".',: 






SCHEME IL 

ANNUITY FOE OLD AGE., 


Tables I. II. and III. of ScheHie IL are the same as the 
corresponding Tables of Scheme I. and therefore are 
not repeated. 
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I’EIEKBLY SOCIETIES. 


SCHEME 11,— ANNUITY FOR OLD JGM. 

TABLE lY.— ANNUAL DISTRIBUTION 

(Arts. 3L & 33.) 

Exliibitiiig the sum, to which an Annual Distribution of 
^58*01095 ^ an. to each of 313 persons (the number re» 
maloing after 50 years, of a Society of 1000, admitting no 
new member^), all in the middle of the 71 st year of their age 
when the Distribution commences, and decreasingin number 
by the Law of Mortality, ^vill amount, in any given number 
of years, not exceeding 5^5, at 4 ^ cent. Compound Interest. 

(Anmml Distribiihan mpposed to be made at the middle of each year.) 


1. 

2. 

a 

4. 

5. 

6. 



— , — 

Amount 


Amount 

Annual 

3 sc 

§x: 

ivitiiout 

Interest. 

with 

Bistribu- 


Intel est. 


Interest. 

tion. 

1 

2 

3 

4 

5 

6 

7 

S 

0 

10 

11 

12 

13 

14 

la 

16 

17 

18 ^ 
10 1 
20 

21 

22 

23 

; 24 
; 23, 

- 26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

1 36 

i ^7 

I 38 

21 

23 

23 

24 

25 

26 

27 

28 
29 
39 

31 

32 

33 

34 

35 

36 

37 

38 

39 
49 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

65 

66 

57 

58 

None. 

None. 

None. 

None. 


AXXriTT FOli OJLT) AGK TABI/EH- 


m3 


SCHEME IL— ANNUITY FOR OUD AGE, 

Til BLE I V. — Ctmtinmd, 

The Bumbens in Column are found by 'adding the iiunibew in the 
preceding line of Columns oth and Cth* together. 

Those ill Colmnii 4th are tbuiid by taldng the Interest at 4 per cent* of 
the sums In Column 3d, or by dividing the corresponding nimiberS' 
in Column 3ci by 25. 

Those in Column otli are found by adding the corresponding niniibers 
'in Columns 3d and -itli together. ■ ' 

Those in Cohnnn hth after the a'ge of 7d, are found by inidtlplying tlie 
corresponding numbers in Column 4th of Table I. of tiie Preliminarv 
Tables, by i:53*'0iy95. , 



’ 4. . 

5. : 

6, 

j t 
^ 1 

. 1 

Jlhiount 1 


Amount 

Annual 

A 

O X; 1 

Q 1 

without 1 

Interest. 

' with 

' BiAxibu-"' ' . 

I 

'<5 * 

Interest. ' j 


Interest. 

tioin ' ' 

SO i 
40 I 

50 : 

60 : 

' ’ j 

i 



41 

61 i 





42 I 

62 


i 



4S 

63 




' 

44 

64 


1 



45 

65 





' 4fi 

66 

i 




47 

67 





,'40' 

Ta 

, 




'■49 

60 

, 



! 

50 

70 ' 




'j ' 

51 

71 




£18157*429 

52 

72 

£10I57’429 

£7M-2i)7 

£18883-726 

; 16823*177 

53, 

73 

85706‘003 

1420*276 

37135-179 

1 I548a*§25 

'54 

74 

52624*104 

2104*064 

54729*068 

1- 14212*684 

55 

75 

68041*752 

2757*670 

71090-422 

1 12994*4o4 

50 

■'■76 

84603-870 

3387*755 

88081-631 

j IX 776-224 

,5'7 

77 

<)9857'855 * 

3994*314 

103832*100 

) 10557-994 ' 

50 

78 

114410*163 

4576*407 

118086-570 

j . 9455-785 

, 50 

70 i 

I28442'355 

5137*694 

133380*040 

; 8353*578 : 

^ 00 

80 ( 

141033*627 

5677*345 

147610'97*2 

j, 7367-381' 

: ■•'01 

81 ! 

154078*363 

6199*135 

161177*498 

j ■ 6381*205 

! m 

02' : 

107558*703 

6702*348 

174261*0^51 

55'I1*04'I;' 

"■ 63 

as 

179772*002 

7190*884 

186962*976 

, 4640*876 '!■ 

‘ , 04 

84 

101603*852 

7664*154 

" 109268*<h>6 


: 05 i 

85 

203154*740' 

8126-190 

' 211286^^93:0 

'' 31»l>-#2 ,'i 

1' ' '06 : 

88 , 

214471*532 


223059^303 

2552*482': 

!:07 ■ 

87 

225602*875 

»24-1.15 

2346*26*990 

m30*364 " 

1 60 „ ' 

88 

236657*374 

0466*205 

246123*660 

■',■' ir«*296" 

69 . 

m 

' 247680*065 

0907*508 

257597*5'83 

1160*219 

70 

00 

25^8757*782 

10350*311 

2^il08*0'93 

870*165,; 

' 71 

01 

■,269l}78*2'58 

10799*130 

'■ 2.80777*38a 

580*110?: 

;■ v72 

02 

281357*498 

11254*300 

' '»26,ll*798 

; 406*876 

"73 

03 

203017*874 

:.;'■ 11720*715 , 

; '"■304738*580 

i 

74 

^.k 

304070*633' 

" "■''|;^6*i826 

' 3171:69*450 

nfHl22 

75 

05 u. 

317^285*481 


'' 32W76-900 

f'' 

76 


330034*0^11 


■,3432:i6“30'7 

'i ' ■"' '■", «, 

■ _ ' £ 








FlilENDLY SOCIETIES. 


SCHEME I1.~ANNUITY FOR OLD JGE. 


TABLE Y.— PROGRESS OF THE FUND. 

(Arts. 38. &, 35.) 

Exhibiting the Progress of , the Fimcl (for 75 years) of^ a 
Society of 1000 persons all in the iniddie of the Slst 
year of age, when the Contributions cominence, acloiit- 
ting no new members, but decreasitig in number by the 
Law of Mortality, contributing each PI perannmiffor 
the first 50 years, and distrif)uting to each' P58'01095 
per annum for the other ii5 years. 


Number Amount of 
jLix’ing. Contribu- 
tion. 


£1040-000 
2111-200 
3214-848 
4352-242 ' 
5524-732 

6733*721 
7080-670 
9267*006 
10504-580 
11964*763 
13379-354 
14840-128 
10347*803 
17904*529 
19511*000 
'2117*2*310 
22887*602 
"■ 24660*066 
.26400-049 : 
:28382*587 i 
30337*410 
32357*947 
34446-3*25 
36606-778 
3SS4O'640 
41150-355 
43538-929 
i ,46OO0'526 
48565-427 
5 T2 10*044 ■ 
53045-088 
56776*801 
09705*985 
62737-905 
65876*704 


Amount of Balance or Individual 
Distribu- Nett Stock Stock. . 


£1040-000 £1-0505 

2111-200 ' 2-1543/. 

3214-848 ’'3-3143' 

4352-242 ' ' 4-5336 

5524*732 , '"5-8155 

6733-721 7*1635 

7980*670 8-5814, 

9267-096 10-07*29 

10594-580' 11*6424 

11964-763 13*2942 

13379*354 15*0330 

14840-128 16-8830 

16347*893 18-8340 

17904-529 20-8021 

1951 1-090 23*0038 

21172-310 25*3561 

22887*602 27-7762 

24660-06*6 '30*3695 

26400-049 33-1137 

' 28382-587 36*0185 

30337-410 30-0046 

323571)47 42-8533 

34446-325 ' 45-8060 

36606-778 40-4686 

38340-649 53-4250' 

41150-355 

43538-920 'O2|lO07' 

46009-520 6*618743 

. 48505-427 TlfOISO 
51210 044 77\473fi 

53945 806 /OtilteOS, 

■ .-Jf, 776-601 ',804945/ 

y rpP705-085 90*4^55 

' ^%2737 085 , if«991 
65876 70^.' ^11*6554 
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SCHEME 11.— ANNUITY FOR OLD AGE. 


TABLE V. — Contimced. 

Gjrjisnatton. 

Coliliiiii Sd is Column 4tli of Table I. of tlie "Preiiminarj Tables* 
Column ^4tii, is Column oth of liable I. of Scheme II. till' the age of 71? 

and Column Ibi of Table II. of Scheme II. after that age. 

CoiuiiiTi 5th is Column 5tli of Table IV. of Scheme II- 
The numbers iti Column fifth are foinih by taking the Difference of the 
corresponding numbers in Columns 4th and Stli of this Table. 

Those in Column 7th are found by dividing the numbers in Column 6th 
by tbe corresponding numbers in Column Sd of this Table. 


'1. 

- 

a 


■ 5.' 

6 . 

7, 

^ .a 

. 

N mu her 

Amount ol* 

Amount of 

Balance- or 

■Individual 


ic 

living, j 

o 

■ Contribu- I 

Distrxbu- 

Xett Stock i 

'Stuck. 

JX'S 



tion. I 

1 

thni. 

of Society- 



5i> 

544 

75970-323 I 

1 

£75970*323 

£ 139-6513' 

40 

00 

528 

70574*806 1 

i 

795i4*890 

150*7100 

4i 

6*1 

612 

83307*012 f 

1 

83307*012 

162*7090 

42 

62 

406 

fi717I-77-2i 


87i7l“772 

175*7495 

43 

63 

471^ 

01174*403.; 


91174*483 

190-3434 

44' 

64 

461 

05319*622 


95319*622 

2(16*7671 

45 

65 

443 

99611*847* 


99611*847 

224*8374 

46 

'66 

423 

104057*041 


104057*041 

24541977 

47 

67 

.. 403 

108659*243 


108659*243 

209*6258 

48 

'68 ■ 

381 

113424*733 

, 

1 13424*733 

297*7027 

49 

"69 

■359 

118357*96*2 


11 835 7 '96,2 

329*6879 

50 

70 

336 

123465*040 


123465-640 

367*4573 

51 

71 

313 

128753*706 


128753*706 

411*3537 

52 

72 

290' 

133903*854 

£18883*726 

,115020*126 

396-6211 

53" 

'73 

267 ■ 

139260*008 

37135*179 

102124*829 

382*4800 

54 

74 

245 

144830*409 

54729*068 

911101*341 

367*7606 

: 55 ^ 

75 

224 

150623*025 1 

71699*4*22 

78924*203 

352*3402' 

m . 

76^ 

203 i 

156648'570 

88081*631 

68566*939 

337-7682 

57 

77 

'. , 182 i 

162914*513 

103852*169 

59062*344 

32-4-5184 

. 58 

78 

163 ! 

169431*093 

118980*570 

50444*523 

309-4736 

59 

79' 

144 ' 

176208*337 

133580*049 

42628*288 

296*0208 

■60 

80 

C '137 ^ 

183256*670 

147610'972 

35645*698 

■280-6748 

6J ' 

81 

11 O'' 

190586*937 

16n77’498 

29408*439 

267-3585 

^ 62' 

82 

95 

198 210*415 

174261*051 

, 23948*364 

’ 25,2#0» 

63 

83 

'■m 

20613^832 

186962*976 

19175'*856 

■:,■'■', '230"6S'S2' 

64 

84 

'67 ' 

■- 2143S4'*385' 

199263*006 

,,15116-379 


65' 

85 , 

’■65 

222959*760 ■ 

■ ..21I280*930' 

11678*830 

2'12'-34S4, 

66 

■86 

'■44. 

231878*151 

,223050*39'3 

'',:,,a827*758' 

■:,-'.-'20§-6»i' 

67 

'87 

■ '''Sb 

241 153.277 

'■'234626^90 

,','■ ' , 6526"f»7. 

,-',‘ 185-3225' 

■: 68' 

88' 

27" ''■' 

’ 250799*408 

246123*669 

' -4675-»'7'3i- 

■, 'ir3T755 

69' 

89 

. 20 

' 260831*384 

, 257507-563 

.,',','3233-021, 

.-„■ 101 -6810 

70 

90 

'15 

271'264'639 

269108*093 


143-7607 

71 

91 

10 

' 282115*225 

280777*3-88, 

',:,-f--,4337*837' 

133*7837 

72 

92 

■7 " 

■303399*834 

292611-798 

■',i'',',:: ,'780-036 

,112-5766 

73 

■ 93 

'4 ' 

. ^305135.827 

. 304|38*589 

' 897*238 


74 

' 94' 

'^7 2 ' 

'3I,78'41*260 

. 317!'60*45§ 

:471>801 


75 

95 

1 ' 

330034*911 

■ '320970^ 

, 5S‘01I 

58*0110 

76 

'96 

. 

343'236‘307 

■ 343236-W 
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•FKIBXD.'LY SOCIETIES' 


SCHEME ll.— ANNUITY FOR .OLD AGE, 


TABLE VI. 

Valm^s 'f^Eontribmion& and Disiribidiork% a?id Increme and 
Dimmutlmi o/*Ami'ual Contnbiition and Dlsirthttikm. 

(Arts. 39. & S6.) 

Exliibitingj for any given Age from 20 to 70,^ — 

The' Individual Stocky or the VALUE of Individual 
past Contributions ; 

The Value of Individual future Contributions; 

The Value of Individual future Distributions ; 

The Increase of Annual Contribution to compensate 
for past Contributions ; 

And the Diminution of Distribution to supersede the 
Increase of E uture Contributions ; 

The Amiual Contribution from 20 to 70 being and the 
Annual Distribution after that Age being 58.01095 
for each Individual. 










ANmil'TY you OLD AGK XAB'LES. 




SCHEME IL~JiVAWrr FOR OLD AGE. 


TABLE VL — Continued. 

Values qf Contrihiitions mid Dist7ihuti<ms mid Increme mnd 
Dimimition ^Annual Couiribution and Distribution^ 

Cjrplanatioir. 

Column Sd is Colmnn Ttli of Table V. of Scheme II. 

Column 4th is Column 7th of Table III. of Scheme II. 

The numbers in Column 5th are found by adding the cor- 
responding numbers in Columns Sd and 4th of this 
Table. 

Those in, Column 6th aire' found bj, dividing the , numbers 
in Column 5th , by. the corresponding numbers in Co-^ 
lumn 4th of this Table. 

Those ill Column Tth are found by inultiplyiog the num- 
bers in Column 4th by 58.01 095, and dividing by the- 
corresponding numbers in Column otii of this Table. 


1. 

j 

3. 

4. 

■ 5. 1 

1 

— t : — T 

6. j 

A 1 



Value 

Value 

Value 

I ncrease i Diminution 1 

® c 


of 

of 

of 

of 

of 

cs H 

< 

Past Con- 

Future 

Future 

Annual 

Annual 

m 


txibutions. 

Contrib. 

Distrib. 

Contrib. 

Distrib- 

26 

46 

£S3‘4259 

£13*0083 

£66-4342 

£5-10706 

£11-3590 

27 

47 

57*6335 

12*7160 

70*3495 

5-53236 

104857 

28 

m 

"62-1097 

12*4106 

74-5203 

6-00457 

9-66113 • 

29 

49 

66*8743 

12*0913 

78-9656 

6*530'78' 

8-88270 :: 

30 

SO 

71 9488 

11-7571 


7-11960 

S-I4806 

31 

51 

77*4736 

114243 

■ 88*8979 

7*78147 

7-45501 

, 32 

52 

83*3785 

11*0759 

94-4544 

8-52792 

6*80248 ' 

S3' 

S3 

89-6945 

10*7107 

100*4052 

9*37429 

6-18831 , 

''34 

S4 

964555 

10-3275 

106-7830 

10*3397 

5*61052 

35 

S5' 

103*6991 

9*9251 1 

113-6242 

11-4482 

5*06727 

36 

S6 

111-6554 

9-5i'80 ! 

121-1734 

12-7310 

4*5566'8 

' m ' 

St 

l'20*218O' 

90899 

129-3079 

14-2254 

4-07797 

' '38 ' 

S8'' 

1294435 

8*6388 



3-629S2 ' 

39' 

S9 

139*6513 , 

8*1781 

147-8294 

18 0763 

3 20'924"' 

'' 40 

'60 

150'‘7I00 

7-6914 

158-4014 

20-5946 

: 2-8M80.' 

41 

61 

162-7090 

7-1765 

169-88SS 

23-6725'' 

245G57"' 

42 

62' 

175*7495 

6-6308 


27-5050 


; 43 

63 

190*3434 

6-0639 

196-4073 

,32*3896 

1 146104 I 

'. 44 

m 

206*7671 

, 5-4720' ' 

212^2391 

' 38-7804 


: 45 

65 

224-8574 ' 

4-8399 

229*6973 

474591 

1*222336^ 

46 

66 

. 245*9977, 

4*1823 

250-1800 

59-8188 

•969779' 

47 

'67 

269-6259 

34739 

273-0998 


-737S14 

48 

68 

'297-7027 

2*7214 


110 3932 

' -525494 

49 

69 

329*6879 

'' 1-8999'' 

831-S878 

1744290 

-S323SS 

SO 

70 

S67-45'73 


' 36M5T3;'' 

, 3684573 

•lS.Ti48' 










SCHEME III. 

FUNERAL ALLOWANCE. 


Tables L IL and III. of Scheme III. are the same as the 
corresponding Tables of Scheme 1 . 3 and therefore are 
not repeated. 



446 FIIIENBLY SOCIETIES. 


SCHEME lll.^FUNERAL ALLOWANCE. 

TABLE IV.— 4iYiVL^,L DISTRIBUTION 

(Arts. SI. & 33.) 

Exliibiting the sum, to wliich an Annual Distribution of 
59*9584205 for each death that takes place in a So- 
cietj of 1000 persons, all in the middle of the 21st year' 
of llieir age when the Distribution commences, and 
decreasing in numbers by the Law of Mortality-, will 
amount, in any given number of years, not exceeding 
75, at 4 per cent. Compound Interest. 

(Annual Distrihitfion- supposed to be made at the middle of each year.) 


1. 

s. 

s. 

4. 

5. 

-6. 



Amount. 


Amount 

xliinual 


Sic 

without 

Interest- 

with 

Bistribu- 


<3 

Interest. 


Interest. 

tion. 

1 

21 




'£599*584 ' 

2 

22 

£509*584 

£23*983 

£623*567 

599*584 

S ' 

23 

1223151 

48*926 

1272*077 

599*585 ' 

■4 

24 

1871*602 

74*867 

1946*52,9 

599*584 

6 

25 

2540*113 

101*844 

2047*937 

■ 590*584 

6 

20 

3247*041 ■ 

129*002 

3377*443 

599*584 

7 

27 

3077*027 

159*081 

-4136*103 

599*585 ■’ 

a 

20 

4735*693 

180*428 

4925*121 

599-584 

■ Q 

'20 

5-524*'705 ' 

2*20*988 

5745*693 

599*584 ■ 

10 

30 

6345*277 

253*811 

6599*088 

599*584 

11 

31 

7108-672 

287*047 

7486*019 

599-584 

12 

32 

8080*203 

323*448 

8409*051 

659*543 

13 

33 

0069*194 

362*768 

9431*902 

6*59*543 

, 14 

34 

10001*505 

403*060 

10495*165 

659*542 

15 

35 

11154*707 

440*108 

11600*805- 

659*543 ■ 

10 

30' 

12260*438 

490*418 

~ 12750*856 ' 

659*542 

--■17 

'-■37 

13410-388 

536*410 

13946'8I4 ' 

,' ' 659-*543 

: w , 

30 : 

14606*357 

■' 584*254 

15190*611 

659*543 - 

: ' 10 ! 

30, ' 

15850*154 

634*006 

16484*160 

\ ■719^501 ' 

« 20 

40 ' 

17203-661 

600*146 

17891*807 

’ 7 mm ■ 

21 

41 

18611-308 

744*453 

19365*7'6i 

719*601 , 

22- 

42 

20075*262 ■ 

803*010 

26878*272 

719*501 " ■ 

.23 : 

43 : 

'21597*778 

863*911 

' 22461*684 

719*501 

24 1 

44 , 

,23181*185 

927*248 

' 24108-433 

719*501 

: 2o i 

45- : 

24827*934 

993*117 

25821*051 

779*460 

, 20 1 

40 : 

' 26600*511 

1064-020 

27664*531 

779*459 

27 

4-7 

28443*990' 

1137*760 

, 29581*750 

779*4'60 ■ 

20 

48 

'30361*210 

1214*448 

I- 3'1575-658 

, ' 779*469 

1 20 

40 

323-55*117 

1294*203 

1 " ^649*3*22 

779-460 

{ 30 

50 

34428*782, 

1377*151 

■ 35805*933 

779*4-59 - 

^ 31 

i 51 ; 

36585-392 

14(53*416 

i 38048*808 

I 639-418 

\32 

i- 52 : 

30888*226 

1555*529 

'-,'""40443*755 

839-410 - 

\33 

! 53 

41*283*173 

1051*327 

,42934*500, 

839*418 

34 

: 54 ' 

43773*918 

1750-957 

- 45524*875 

839*417 ' 

1/ 35 

' ' -55 

46364*292 

1854*572 

48218*864- 

-899-376 

1 30 

SO, - 

49118*240 

1064*730 

51082*970 

899*376 ' 

37 

^ 57 

51982*346 

2079*204 

54061*640 

899*376 

1 'aft 



^198*441 

-57I59--457 ■ 

699*376- 
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BCIiEAIE lll.—FUNEMAL ALLOWANCE. 

TABLE IW—Cmtinuecl 

® jrpiatxatton. 

Tlie' numbers ill Column M axe found br adding, the numbers ''in Abe 
preceding line of Columns 5tli and 6tli together. 

Those in Coiiimn 4tii are found by taking the Interest at 4 'per/eeiit. of' 
the sums in Column 3d, or by dividing the corresponding niimbeTs 
in CokuiKi 3d by 25. 

Those ill Column 5th are found by adding the corresponding numbers 
in Columns 3d and 4th together. 

'Those in Column 6th are found by multiplying the corresponding num- 
bers in Column IM of Tablp^ I. of the Prelim. Tables, by X59*95842. 


1. 


s; ' 

: 4-. 

5. " 

6 . 

3^ 

& 

' Amount 


Amount', 

Annual 

CS 

Ci 5C, 

without 

Interest. 

with 

Eistribu-, ■' ' 


< 

Interest. 


Interest.' 

■ tion. , ,1 

39 

59 

58058*833 

i; 2322*353 

£69381*186, 

£ 959 . 335 " 

40 

60 

01340*521 

2453*621 

63794*142 

939*335 

41 

61 

64753*477 

■2590*139 

67343*616 

959*335 ■ 

43 

62 

68302*951 

2732*118 

71035*069 

IOi0*2t#3 

43 

63 

72054*302 

288*2*174 

74036*536 

1019*293 

44 

64 

75955*829 

3038*233 

78094*06*2 

10'79‘252: 

45 

65 

80073*314 

3202*933 

83276-247 

1139*210 

46 

66 

84415*457 

3376*618 i 

87702*075 

1100-168 

47 ' 

67 

88091-243 

3559*650 

02550*893 

1250*127 

43 

68 

93810*020 

3752*401 

07562*421 

1319*085 

49 

69 

"98881-506 

3955*260 

' 102836*766 

1370-044 ' 

50 

70 

104215*810 

4168-632 

108384*442 

137 , 9*044 

51 

71 

109763*486 

4390-539 

114154*025 

',137fh044 

' '52 

72 

115533*069 

4621*323 

120154'*392 

13794M3 

53 

73 

121533*435 

4861*338 

126394*773 

13194)85 

54' 

74 

137713*858 

5108*555 

132822*413 

1319*085 

55 

" '75 

134141-498 

5365*660 

.139507'158' 

1259*127 

56 

76 

' 140766-285 ' 

5630*651 

146396-036 

1259*127 

■57 

'77 ■ 

147656*063 

5906*243 

' 153562*306 

1190*168 

'53 

78: 

154761*474 

6190*459 

' 160951*933 

1130*210 

59. 

79 

' 162091*143 

6483*645 

168574*786 

1079"^252 

60 '■ 

80'' 

169654*040' 

6786*162 

176440*202 

1019-293 

61 

' 81^. 

177459*495 

7098-380 

■ 184557*875' 

959*335 ,■ 

62 

:'' ' 82'' 

185517*210. 

7420*688 

' '192937*808 

' „ 891)*376 

'03 

83' 

l„93,837-274 

■'7753-491 

201500*765 

839*416 

64 

;84"' 

' '202430d83 

"8097*207'\ 

210527-390 

. . 779*459 . 

65 , 

■ 85 

^8,ll80fli49 

22O4l0fi6.., 

8452-274 

219'759-123 

659-543 " 

66 • 

'M 

8816-747 

2'29235-413 

' ' "5119*584 

' '67'" 

',87 

229834 

9193*400 ' 

', '2'390^8*397 

' 539'*fe6 ', ' 

68 

'88' '' 

239568023 ' 

' 9582-721' ■ 

'' '240150*744 

419*709 ■' 

69," 

,;'89' 

',249570*453 

'^§982-818 ■' 

‘259553-27.1. 

350*750 

70 

''',','''00 

',259013-021,' 

iM3M*521 

270309*542 

290*792 

71 

-'91 

':27d6O0-334 

»824^373 : 

28143$ W 

■ 2'39*S34 

"■72 

'92 

''"'2'8l'673041 

'11266042 

1%24-814'': 

292940*483 

179*875 'i„ 

'73' 

' 93 

293120-358 

304845*172 

1 19*917 

74" 

:i ' 75 

'''’94.' 

'"",05' 

304965089 

’'317t83'"609 


$ 17103-692 

3»74*953 


'70'' 


'' 33003401,1 


$43236*307 
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FMEXDI.Y SOCIETIES* ' 


SCHEME IIL—F(INEMAL ' JLLOWAMCE. 
TABLE y.~FMOGME6^S OF THE FUNIX 

(Arts. 88. & ,85.) 

ExhibitiBg the Progress of the Fund (for 75 years) of a 
Society of 1000 persons ail in the middle of the £lst 
year of^ age, when the Contxibutions and Distributions 
commence,, admitting no new members, hut decreasing 
in number by the Law of Mortality, contributing each 
per annum for the hrst 50 years, and distributing 
59*9584^05 for each Death, till all are dead. 

{Annual Bishibution supposed io be made at the middle of each year.) 


F 


S. 

4. 

5. 

6. 

i . 

Year 
of Sch. 

Age. 

Number 

Living. 

Amount of 
Contribu- 
tion. 

Amount of 
Bistribu- 
tion. 

Balance or 
Nett Stock 
of Society. 

Individual 

Stock. 

1 

21 

1000 





2 

22 

900 

£ 1040-000 

£623-567 

£416*433 

£ *4206 

'' 3 

23 

900 

2111-200 

1272-077 

839-123 

,*3562 

4 

24 

970 

3214-848 

1946-529 

1268-319 

1-3075 

5 , 

'25 

96'0 

4352-242 

2647-057 

1704-285 

1*7753 

6 

26 

950 

' 5524-732 

3377-443 

2147-289 

2*2603 

; 7 

27 

940,' 

6733*721 • 

4136*108 

2597*613 

'‘2-7634 

: a 


'' 930 

7980-670 

49-25*121 . 

3055*549 

3-2855 

" 9', 

,"'29' 

' ' 020 • 

9267-006 

5745-603 

3521*403 

3-8276 

IQ 

'30- 

'910 

10594-580 

6500-088 

3095*402 

4-3906 

11 

31 

900 

1 1964-763 

7486*619 

4478-144 

4-0757 

12 

32 

800 

13379-354 

8400-651 

4969-703 

5-5839 

13 

33 

870 

14840-128 

9431 -062 

5408*166 

6-1526 

14 

34 

-868 

16347-693 

10495-165 

5852-728 

6-7428 

15 

35 

■857 

17904-529 

11600-805 

6303*634 

7-3555 

16* 

36 

846 

19511-900 

12750-856 

,076M34 

7-0919 

'17, 

37 

835 

21172-310 

13046*814 

. 7225-496 

8*6533 

13': 


824' 

: .■ 22887-602 ^ 

45100-611 

, ,7696*901 

,• 0-3410 

19:"' 



■',''2466O'-066'.' 

i6484n'^0'' , 

'8175-006 

10^0686 

''' 20 

40 

,'v8TO’'' 

''26490-940 ■ ' 

17801*807 

'.' 8509-142" 

"' 10-7480 

21 

■' 41 ' 

' ''"788 

' ' 28382-587 

'■19355-761 

9026-826' 

'll •4554 

22' 

42 

' 776 ' 

'30337*410 ■ 

20878-272 

9450-! 38 

12-1896 

23 

43 

764 

32357*047 

22461-684 

' 9806-263 

12-0532 

24 

44 

752 

34446-825 

24108*433 

10338*392 

13-7479 

25 

45 ■ 

740 

36606-776 

25831*051 

10765*727 

^ 14-5753 

26 

46 

727 

38840-649 

27664*531 

1|176"U8 

15-3720 

27 

^ 47 

714 

i 41150-355 

29851*750 

11568 605 

16-2025 

28 

48 

i ' 701 

43538*029 

31570-658;'':; 

^■'""lll)63-27t 

17*0660 '' 

29' 

49 

68S 

46009-526 

33649*322'' ' 

' 12360-204 

17*9654 

M: 

50 

6*75 

48565*427 

1 3580W|3 

12759-494 

18-9O20 

" 31" 

5,1 

661 

51210-044 

3804i*|i8' 

13'i6*l*236 ' 

19-9111 

32 

52 

647 

53945*886 

4044a:*'J^'55 

13502-131 

20-8688 

33 

5'3 

633 

56776-601 ■ 

42934-500 

13842-101 

21-8675,' 

34 

' 54 

619 

59705-985 

45524*875 

14181*110 

'22*0097' 

35 

&S' 

605 

62737*985' 

48218-864 

14519-121 

,"23-0985 ■' 

36 

56 

590 

65876-704 ' 

51082-970 

14793*734 ,' 

'■'25-0741 

37 

57 

575' 

60125-372' , 

54061-640 

1506*3-732 ' 

■' 26-1973 

38 

SB 

''560 

72488*387 

57159*457 

15328-030 

27-37'31 



FUKEEAL AEEOWAKCE TABLES. 


449 


SCHEME lll,~FUWERJL JLLOWINCE. 


TABLE Y.—Cmtmmd. 

Column Sd is Column 4th of TaHe I. of the Preliminary Tables. • 

Column 4th is Column 5th of Table I. of Scheme III. till the age of 711 
and Column 3d of Table II. of Scheme III. after that age. 

Column 5th is Column 5th of Table IV. of Scheme III. 

The immbiBrs in Column 6th are found by taking the Difference of the 
corresjionding numbers in Columns 4th and 5th of this Table. 

Those in Column 7th are found by dividing the numbers in Column 6th 
by the corresponding numbers in Column 3d of this Table. 




36 

56 

40 ! 

60 

41 1 

61 

42 1 

62 


£75970*323 

£60381*1861 

£ 15589-137 £28*6560 

79574*866 

63704*142 

15780-754 

20*8878 

83307-012 

67343*616 1 

I5903*396 

31*1780 

87171-772 

71035*069 

1 16136*793 

32*5337 

91174-483 ' 

74030*536 

i 10237*947' 

33*aS)fl7 

95318 622 

78094-06*2 

S 163-25*5601 

30*4131 

9961 1*847 

83-276-247 

10335*6(10 ! 

30'8730 

■ 104057*041 

87792-075 

1 10-264 -SOO i 

1 38*4515 

108659*243 > 

925o0*893 

1 10108-350 ' 

' 30*9711 

113424*733 

97562-421 

i' 15862*312 

‘ 41-6333 

118357-962 

102036*766 

Io52M90 

1 43*2345 

123465*640 

108384*442 

1508M98 

44*8845 

128753*706 

114354-025 

14599-681 

40*0443 

133903-854 

120154*392 

13749*462 

, 47-4119 

139260*008 

126394*773 

12865*235 

. 48*1844. 

144830*408 

132822-413 

12007*996: 

'4'9*0122" 

150623*625 i 

339507*i58 

21116*467' 

1 49*0271 

156648*570 

146396*930 

20251*0.34 ’ 

i 50*5007 

162914*513 

153562-306 

9352--207 

■ 51*3858 

109431*093 

160951*933 

84jri*16il 

I 52-0194 

170208*337 

168574-788 

7633*549 

! 53*0108 

183256*670 

176440*202 

0816*468 

63-6730' 

180586*937 

184557*875 

6029062 

54*8007 

188210-415 

192937-898 

0272*517 

55*5902, 

206138*832 

201590*765 

4048-O'67 

06*85§'8’ 

214384-385 

210537-390 

, 3850*995 

07*56^1' 

222959-760 

219757*123 

■ 32'00‘637 

58*1034 

231878*351. ■ 

229235-413 

2042*738 

69-0622 

241153*277' 

' 239028*397 ^ 

'■ 21.24-8W 

007109 

250709*408 ■ 

249150-7441 

' 1046^64 

611)616" 

260831-384 

200553*271 

: ;,127t-li3 

" ®-£)056 

'^271264*63© ■ 

; 270300^542 

005097 

63*673,1 

2821l;5*225' ' 

.281,433*707 

681-51.0 

6ST518 

■293399*834 ■' 

292040-483 

469*351 

65*621:6 

305135-827'', 

■304845*172 

' 290*653 

,72-6637'^ 

317341-2^. ' 

317,1^-1^2 

^ 177*568 

, 88-7840.' 

'343236*^7'' 

,:,3W4-t53'’ 

59-908 
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FIUENBLY SOCIETIES. 


SCHEME FUNERAL ALLOWANCE, 

TABLE ■ VI. 

Values of Coniributions and Distrihutions^ and Increase and 
Diminution of Annual Conirlhution a?id Distribidmu 

(Arts. 39. & 36.) 

Exliibiting, for any given Age from £0 to TO,-— 

The Individual' Stock, or the VALUE of Individual 
' past Contributions ; 

The Value of Individual future Contributions ; 

The Value of Individual future Distributions ; ' 

^ The Increase of Annual Contribution to compensate 
^ for past Contributions; 

And the Diminution of Distribution to supersede the 
Increase of Future Contributions ; 

'The Annual' Contribution' 'from ' £0 ; to ' *|() being' ^1, and 
Distribution being 'i?593584£ for each Death".. 


1. 


S." 

A' ' 

■" 5. " 

6. 

7 . 



' Value, 

' Value 

Value 

Increase 

Diminution 

p, s 

ll 


'.of'': ' 

'Of. ■■ 

of’ , 

' ■ of : 

of tbe 

, ttO 

tritextsiQUiS'. 

" ''Cotittife. ■ ' 

Futub-e''-'' 
■Di'stlib. .' 

■A-umtal 

Contrib. 

Distrib. 

' ■'!' 

'21 


£18.1173 

£18-1173 

£1-00000 

£59*95842 


22 

£0*4208 

17.9818 

t8-4024 

1*02339 

58-5880 

'3' 

23 

0-8562 

17.8413 

18*6975 

, 1-04799 

57-2X28 

4 

24 

1-30T5 

17.6955 

19*0030 

1-07389 

55-8330 

5 

25 

1'7T53 

17.5442 

19*3195 

1-10119 

54-4487 

'' 6 

26 

2*2603 

1 7.387 i 

19-6474 

1 -13000 

53-0606 

K 

27 

2*7634 

17.2238 

19*9872 

1-16044 

51-6687 

" . '8 

28 

3-2855 

. 17.0542 

20*3397 

1*19265 

50-2732 

9 

29 

3-82'76 

16.8779 

20*7055 

1*22678 

48-8746 '■ 

10 

30 

4*3906 

16.6944 

21-0850 

1-26300 

47*4731 

11 

31 

4-9757 

16.5036 

21-4793 

^ 1-30149 

^ 46'06'9'0 ' 

12 

.32 

5*5839 

16.3049 

21-8888 

1-34247 

' 44*6628 . 

13 

33 

6-1526 

16.1163 

22-2689 

1-38176 

43-3927 

14 

34 

6-7428 

15.9202 

22-6630 

1-42354 

42-1193 

15' 

35 

7-3555 

15.7161 1 

23-0716 

1 -46802 

40*8430 

16 

36 

7-9919 

15.5037 i 

23-4956 

1-51548 1 

39*5639 

' I't 

3T'. 

8-6533 

15.2826 

23-9359 

1-56622 I 

38*2823 

''' ''.'18 

38 

9-3410 

15.6522 

24-3932 

1-62057 '1 

36*9983 

:i9 

''39 

10-06S8 

148303 

24-8991 

. 1,-67893 i 

35-7122 

20' 

.'40 

10-7489 

145993 

■ 25-3482' 

. . 1-73626 

34*5331 

' ' 21"' 

''4!' 

11 •4554 

143586. 

25-8140 

, 1-79781 

a3-350'8 

M'' 

,'42 

. '12-1896 

14.1078 

26-2974 

1-86403 

' 32*1660 

23' 

43 

12-9532 

13.8462 

26‘7994 

'1-93550 

30-9781 ' 

24 

44 

l'3-'7479 

13.5733 ■ 

'■27-3212 

'2-0'1286 

29*7876 

2$ 

4-5 

14-5753 

13.2882 ' 

' '27-8635 

2-09696 

2S-5944' 
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SCHEME 11L---FUNERAL ALLOWANCE. 

TABLE VI.— Contioiied. 

falues Cofitributions and Eistrihuimm^ and Increase and 
Emiiniiti&n Annual Contrihiticni and Eisiritidim, 

&^Xmztmu 

Coluinn Sd is Cokmni 7tlj of Table V. of Scheme III. 

Coliiimi 4th is Column 7th of Table III. of Scheme III. 

The numbers in Column 5th are found by adding the cor- 
responding numbers in Columns Sd and 4th of this 
Table. ■ _ ^ 

'Those in Column 6th are found by dividing the numbers 
in Column ^ 5th by the coiTcsponding numbers in Co- 
lumn 4th ''of this .Table. 

Those in Column Ttli are found by multiplying the num- 
bers in Column 4th by ^^59.95842, and dividing^ the 
correspoiidiiij 'numbers in Column 5th of this Table. 


l' 

2. 

5. 

4. 

5. i 

J 

6. 

7. 

^ ei 


Yalue 

Value 

Value i 

Increase j 

Diminution 

Year o 
Scliem 

5 

of 

of ; 

of ^ 

of 

of the 

to 

< 

'Past Con- 
trii>etions. 

Future 

Contrib. 

Annual 

Distrib- 

Annual ' 
Contrib. 

■,D.istrib. 

26 

46 

£15*3729 

£13-0083 

£28-3812 

£2*18178 

£27*4815 

27 

47 

16*2025 

12*7160 

28*9185 

2*27418 

26-3648 

28 

48 

17'0660 

12 4106 

29*4766 

2-37511 

25*2444 

29 

49 

17*9654 

12*0913 

30-0567 

24B5S1 

24-1202 

30 

50 

18-9029 

11*7571 

30*6600 

2'607T9 

22-9920 

31 

51 

19*9111 

11*4243 

31-3354 

2-74287 

21.8597 

32 

52 

20*8688 

11*0759 

31-9447 

2-88416 

20*7888 

.33 

53 

21*8675 

10-7107 

32*5782 

.3-04165 

19*7125 


54 

22*9C9'7 

10-3275 

33*2372 

3*21832 

18-6303 

35 

55 

23*9985 

9-9251 

33*9236 

3*41796 

17*5422 

36 

56 

25*0741 

9*5180 

34*5921 ' 

3-63439 

16-4975 

.37 

57 

26-1978 

9-0899 

35*2877 

3-88208 

15-4449' 

38 

58 

27'3731 

8-6388 

36-0119 

4-16862 


39 

59 

28*6565 

8-1781 

36-8346 

4*50405 

,.133121" 

40 

60 

29*8878 

7*6914 

37-5792 

4-885S7 

12-2718':' 

41 

61 

31*1785 

7*1765' , 

38-3550 

^ 5-34453' 

11-21865 

42 

62 

32*5337, 

6*6308 

, 39*1645 

530645 

10-15134 

43, 

' 63 

33'8997 

6-0639 

39*9636 

'6-59041 

9-09782' 

41' 

64 

35*4134 

,5*4720 ^ 

40-8854 

7-47175 

8*02469 

45' 

65 

36*8750 

' ' ,4‘8399 ^ 

■ ' 4l'^7149 

■ .S*6'|.89'6 

6-95657 

46 

66 .' 

38*4515 

4*1823 ■ 

42-6338 

10*19386 

5*88181 

47 ! 

67 

39*'9711 

S-4739 

; 43-^4450 , 

12^506,11 

. 4-79433 

,48 1 

m 

41*6333 

,,2*7214 ; 

'44‘'3547, 

imMmd 

3-67877' 

49^ 

6il 1 

43*2345 

1*8999 : 

45U344 ’ I 

'.'23*^75620 

2*,62a9l 

m 

70 : 

44*8845 . 

I'OOOO 

. 45-8845;: 

. 45*88450 

'1-Sf§72 


'T f 2 






SCHEME, IV. 

WIDOWS^ ANNUITY. 


Tables I. II* and III. of Scheme I?, are the same as the 
.corresponding Tables of Scheme L, and therefore ;'ai*e 
not repeated. 


mmi^DhY SOCIETIES. 


i3'4 

SCHEME iv.~jvmofr.r JAWuirr. 

TABLE lY.—JArNUAL DISTRIBUTION. ’ 

(Arts. 37. & 33.) 

Exliibiting tlie sum, to ^vbich an Annual Distribution of . 
B 5’6271S1S I?" annum to each .Widow that is alive each 
3 "ear till all are dead, out of 1000 Married Women, all 
ill the £lst year of their age, and of the same age as their 
Husbands, will amount, in any given number of years, 
not exceeding 75, at 4 per cent. Compound Interest. 

(Annual Distrilidmi suppofiad to he made at ike middle of each year,) 


1. 

2. 

3. 

4. 

5. 

6 . 

A 


Amount 

1 

Amount 

Annual 


A- 

t£; 

Vvdthout 

Interest. 

with 

Distribu» 

o 


Interest, 


Interest. 

tion. 

1 

21 



, . .,-r. ' 

£50*278 

2 

22 

^£56*278 

■ £2*251 '■ 

£58*52!) 

112*550 

3 

23 

171*085 ■ 

6*843 

177*928 

103*200 

4 

24 

341*134 

13*045 

354*779 

213*850 

■ 5 

25 

560*635 

. 22*745 

591*380 

204*506 

'$ 

26 

855*886* 

34*235 

890*121 

315*136 

1 ^ 

27 

■1205*277 

48*211 

1253*488 

365*800 


28 

1619*294 

64*772 

■' 10,84*060 

416*450 

' 0 

"'2$ 

' ■' 2100*522' 

84*020 

2184*342 

461*478 

10 

"30 

2646*020 

105*841 

2751*801 

500*500 

; 11 

31 

3258*362 

130*334 

' 3388*690 

551-523 

12 

32' 

3946*219 

157*608 

4097*827 

596*545 

13 

33 

4094*372 

187*775 

4882*147 

641 -SO?’ ' 

14 

34 

5523*714 

220*949 . 

■5744*0Ci3', 

080*589 

lo 

35 

' 6431*252 

' 257*250 

6088*502' 

'731*612' 

16 

36 

7420*114 

296*805 

7710*919 

■776*634 

17 

37 

8493*553 

339*742 

8833*295 

816*028 

,16 

38 

9649*323 

385*973 

IO03^3*29O 

855*423 

T9 

'39 

. 10890'719 

435*629 

11326*348 

894*817 

20. 

40 

12221*165 

488*846 

127 '10*011 

' 934*212 

2,1 

' 41 

13644*223 

545*769 ' 

14189*992 

973*600 

22 

42 

1'5163*590 

006*544 

13770*142 

1013*001 

■ ' 23 

43 

16783*143 

671*320 

17454*409 

1046*767 

24 

44 

18501*236 

740*050 

19241*280 

3080*534 

2o 

45 

20321*820 

812*073 

21134*093 

1114*301 

26 

46 

22248*994 

■ 889*959 

23138*953 

1148*06*7 

27 

47 

,24287-020 

971*481 

25238*501 

1176’207 

28 

48 

26434*708 

1057*388 

27492*090 

1204*345 

. 29 

, 49 

28696*441 

1147*858 

29844*299 

1232*484 

,30 

50 

31076*783 

1243*072 

32310*855 

1260*623 

31 , 

51 

33580*478 

1343*219 , 

34923*097 

1288*762 

32 

52 

36212*459 

1448*498 

,37000*957 

1311*273 

33 

53 

38972*230 

1358*890 

4O53r-l20 

1333*784 

34 

54 

,, , 4186*4*904 

1074*590 

' 43539*500 

1350*668 

3l» 

, 56 ' 

■.. ■44890*168 

1795*607 

40685*775 

1367*531 

so - 

56 

48053*326 ’ 

1922*133 

49975*459 

.■ 1384*434 

:!7' 

57 

51359*893 

2054*390 

53414*289 

1395*690 

S3 i 

58 

54809*970 

2192*399 i 

57002*378, i 

1406*945' 
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SCHEME l\\— WIDOWS^ ANNUITY, 
TABLE IN—Contimied, 

^rplaiiation. 

The numbers in Column 3d ai-e found by adding the numbers in , the ■ 
preceding line of Columns 5th and 6th together. 

Those in Column 4tli are found by taking the Interest at 4 per cent, of 
the sums in Column 3d, or by dividing the corresponding numbers 
in Column 3d by 25. 

Those in Column 5th are found b}’’ adding the corresponding numbers 
in Columns 3d and 4th together. 

Those in Column Gth are found hy multiplying the coiTespondiiig num- 
bers in Column 2d of Table II. of the Prelim. Tables, b}- £ o*G277318. 


1. 

% 

3. 

L 

5. 

6 . 

E 


Amount 


Amount 

Annual 

c3 

tu QQ 


without 

Interest. 

Interest. 

ivith 

Interest. 

Bistiibu- 

tion. 

30 

69 

£58409*323 

£2336-373 

£60745*096 

£'1412*573 

40 

00 

021 68*209 

2486*331 

04644*000 

,1418*2(>1 

•41 

61 

00002*801 

2042*512 

68705*313 

1418*201 

42 

02 

70123*514 

2804*941 

72928*455 

1418*201 

43 

03 

74346*650 

2973*860 

77320*522 

1418*201 

44 

04 

78738*723 

3149.549 

81888*272 

1412*573 

45 

65 

83300*845 

3332*034 

80032*879 

1401*318 

40 ^ 

TO 

88034*197 

3521*308 

91555*505 

1384*434 

47 

07 

92039*099 

3717*600 

90057*599 

1301*923 

48 

08 

98019*522 

3920*781 

101940*303 

1333*784 

40 

09 

103274*087 

4130*964 

107405*051 

1300*017 

50 , 

70 

108705*008 

4348*203 

113053*271 

3200*623 

51 

71 

114313*894 

4572*556 

118886*450 

1215*601 ^ 

52 

72 

12010*2*051 

4804*082 

124906*133 

1164*951 

53 

73 

126071*084 

5042*843 

131113*927 

1 108*673 

54 

74 

132222*6*00 

5208*904 

137511*504 

1040*707 

55 

75 

138558*271 

5542*331 

144100*602 

■' 979*234 

50 

76 

145079*836 

5803*194 ' 

150883*030 

011*701 

^ 57 

77 

161794*731 

6071*789 

157806*320 

838*539 

58 

78 

168705*069 

0348*202 

105053*201 

765*378 

50 

70 

106818*639 

0632*746 

172451*385 

097*846 

00 

80 

173149*230' ■ 

i 0925*909 

180075*199 ‘ 

' '030*312' 

01 

8! 

180705*611' " 

■ 7228*221 

,rl87933*732 

^ . 661*622 

02 


; 188486*264 

,''7539*410 

,196'02'4'*6*O4 

■ 483*990 , 

63' 

'' 83 

: 190608*664 ■ 

■■■7860*34,6.' 

2#4369*<KfO 

" 416*450 

' 04 

84, 

! 204785*466 

„''819'L4'18' ■ 

2120^6874 

, " 364*6'50 

05 

,86 

213331*424, 


221864 681 

292*045 

00''* 

',' 86 : 

222157*326 


' 23I04'3*f>i’9 

236*367 

: 07 

''87 

231279*9861 


240531*185 

101*346 

08 

'88 

240722'53(>'-‘ 


M415L431 ‘ 

146*322 , 

00 „ 

'. 89 

250497*753 

' 10019*910 

r'''2piwK*ti03 

U2*556''''':'„ 

70 

90 

260630*219 

10425*209 

27iW428 

84*417 ' 

: 71: /y 

,91 

271139*845 

10845*593 

281986*438 

66'27'8 

72, C 

',92 

282041*716 

11281*009 

.. 293323*385 ' 

, 30*394 

;• 73 

93 

293362*779 

11734*511 

■ 306097*2110 

22*611 

'' 74, ■ 

94 • 

306119*801 ■ 

12204*792 

317824*593 

11*250 

-'78:,: 

78"' 

' ,96 ' 

317335*849 

330034*91'! 

12093*434 

13201*396 

•330029*283 

.343236*3f)7 

SB28 
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SCHEME l¥.~WIDOWS^ JNMUITY. 


TABLE Y.—PMOGEESS OF THE FUND. 

(Arts. S8. & 35.) 

Exhibiting the Progress of the Fund (for 75 years) of a 
Society of 1000 persons all in the middle of the Slst 
year of age^ when the Contributions and Distributions'' 
commence, admitting no new members, but decreasing 
in number by the Law of Mortality, contributing each 
El ^ annum for 50 years, and distributing ^5'62778£ 
W annum to each of their Widows till all are dead. 

( Annual Distribution supposed to be made at the middle of each year.) 


1. 

o. 

S. 1 

1 4. f 

1 

6. 

7. 

[ Fp 


Number 

Amount of 

Amount of 

Balance or 

i Individual 


c3 

Living. 

Contribu- 

Distribu- 

Nett Stock 

1 Stock. 




tion. 

tion. 

of Sodet}^ 


’ I 

21 

1000 





'2 

22 

990 

£1040-000 

£58-529 

£981*471 

' £ '*9914 


23 

980 

2111-200 

177*028 

1033*272 

1 1*9727 

4 

24 

070 

3214*848 

354*779 

2860*669 

2*9485 

■ r> 

25' 

,960 

4352*242, 

591-380 

3706*862 

3*9170' 

i ■«', 

20 

i .950' 

5524*732 

890-121 

4634*611 

4*8785 

^7,. 

27 

S'MO 

^ , 6733-721’ 

1253-488 

5480*'233 

5*83'00 

B 

28 

'930'^ " 

'':.„79B0'-670' 

..■"M84-06@v 

',,,6296*604' 

6-7705 : 

0 

29 ‘ 

920 

9267“096 

■2184-542 

7082-554 

7-6984 

10 

'30 

910 

10594*580 

2751-861 

7842*719 

8*6184 

11 

31 

900. 

11964-763 

3388*696 

8576*067 

9-5290 

12 

32 

890 

13379*354 

4097*827 

9281*527 

10*4287' 

13 

33 

879 

14840*128 

4882*147 

', 9957*981 

11-3288 i 

14 

34 

868 

16347*893 

5744*(j63 

10603*230 

12*2157 

15 

35 

857 

17904-529 

6688*50-2 

11216*027 

13*0875 

16 

30 

846 

19511*990 

7716*919 

U795-071 . 

13*9422 

17 

37 

835 

21172*310 

8833-295 

12339*015 

14-777*3 

18 

38 

824 

22887*602 

10035-296 

12852*306 

15-5975' 

19 

39 

812 

24660-066 

11326-348 

13333-718 

16 4203 

.20 

40 

800 

20490-949 

12710*011 

i 13780*938 

17-2262 

21 

4i: 

788 

28382-587 

14189*992 

] l4i92-595 

18*0109 

22 

42 

776 

30337-410 

15770*142 

1 ,l4567'20a 

18-7723 

23 

43 

7«4 

32357*947 

17454*409 

! 14903*478 

: 19*5072 

24 

44' 

752 

j 34446-825 

19241*286 

' 15205*539 

: 20-2201 

25 

45 

740 

1 36606*778 

2i 134*693 

i '15472*085 

^ 20*9082 

26 , 

40 

727 

38840-649 

-23138*953 

j 15701*696 

; 21*5979 

27 

47 

714 

4 L 150-355 

25258'riOi 

1 15891*854 

: 22*2574 

28 

48 

701 

43538-929 

27'492*096 

1 10046*833 

22-8913 

29 

40 

088 

* ,46000-526 

29844*2il9 

i 10165*227 

>' 23-4960 

30 

50 

675 

1 4B565-427 

32310-055' 

1 16245*572 

! 24-0675 

31 

51 : 

6in 

1 51210-044 

'34;r>3*097 

1" 16286-347 

24 "638.9 

32' 

52' 

, '647 < 

1 53945-S66 

37660*957 

( 10234-920 

25'llj99 

33 

53 

633 - 

i 56776-001 

40531-120 

! ,10245*481 

' 25*6643 ■ 

34 

54', 

,619 i 

59735%985 

43e!3j>r>oo 

1 10106-485 

26*1171 

35 

55 

' 605 i 

€27:':7*985 ■ 

' 4*.'685*775 

1 10052-2!0,’ 

2G-5S26 

36 

56* ! 

5!)0,' 

05376'704 

4r?975-459 

j 15001-243 

26*9513 

37 

57 1 

' 755 , j 

i 89125-372 

53414-289 

i 15711*083 

27*3236 

38 

58 

560 j 

72488*387 

57002-378 

15486-O09 

27*6536 
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SCHEME Vf.— WIDOWS' ANNUITY. 
TABLE N .—Cantiniied. 


Column M is Column 4tli of Table I., of the Preliminary Tables. 

Column 4tii is Column 5th of Table I. of Scheme IV. till the age of 71? 
and Column 3d of Table II. of Scheme IV. after that age. 

Column 5th is Column 5th of Table IV. of Scheme IV. 

The numbers ih Column 6th are found by taking the Difference of the 
corresponding numbers in Columns 4th and 5tli of this Table. 

The numbers in Column 7th are found by dividing the corresponding, 
numbers in Column 6tb by the corresponding numbers in Column 3d 
of this Table. 


HI 

m 

3 . 

4 . 

5. 

6 . 

7 . 

u 

Age. 

Number 

Amount of 

Amount of 

Balance or 

Individual 

§ 00 

Diving. 

Contribu- 

tion. 

Distribu- 

tion. 

Nett Stofck 
of Society. 

Stock. 

39 

59 

544 

£75970*323 

£60745*690 

£15224-627 

£27-9864 

40 

60 

528 

79574*896 

64644*600 

14930*290 

28*2771 

41 

61 

512 

83307*012 

68705*313 

14601-699 

28*5180 

42 

62 

496 

87171-772 

72928*455 

14243-317 

28-7164 

43 

63 

470 

91174*483 

77320*522 

13853-961 

28*9227 

44 

64 

461 

95319*022 

81888*272 

13431-350 

29*1352 

45 

65 

443 

99611*847 

86632*870 

12978-968 

29-2979 

46 

66 

423 

104057*041 

91555*565 

12501*476 

20*5543 

47 

67 

403 

1086*39*243 

96657*599 

12001-644 

29-7808 

48 

68 

381 

113424*733 

101940*303 

11484-430 

30*1429 

49 

69 

359 

118357*962 

107405*051 

10952*911 

30*5095 

50 

70 

336 

123465*640 

113053*271 

10412-369 

30*9892 

51 

71 

313 

128753*706 

118886*450 

, ' 9867*256 

81*4209 

52 

'72 

290 

133903*854 

124906*133 

8997*721 

,31*0266 

53 

73 

267 

139260*008 

131113*927 

8146*081 

30*5097 

^ 54 

74 

245 

144830*409 

137511*504 

7318-905 

29*8733 

55 

75 

, 224' 

150623*025 

144100*602 

6523-023 

29*1206 

56 

76 

203 

136648*570 

150883*030 

5765-640 : 

28-4012 

'57' 

'77' 

182 ' 

162914*513 

157866*520 

5047*993 

27-7362 

58 

;76 

103 

169431*093 

165053*261 

4377*832 

26-8579 

59 


144 

176208*337 

172451*385 

3756*952 

' 26-0899 

60^' 

fn 

, 'm 

183256*670 

180075-199 

3181*471 

25*0510 

61' 

' 110 

190586*937 

187933*732 

2653*205, 

24'T-i'0O: ■ 

62 

m 

95 

198210415 

196024*664 

2185*751' 

''23'-'0O79' 

63 

83 

80 

206138*832 

204369*000 

^ ''1769*832 

22'*1'239 

64 

84 

67' , 

214384*385 

212076*874 

, • 1'407*51I 

21*0070 

65 

' 85 

■ 55 

'222959*760 

221864*681 

1095*0'79 

'' 19*9105 

66 

86 

44 

231873*151 

231043*619 

, 834*532, 

18*0666 

67 

87 

35 

241153.277 

240531*185 

622-092 

17-7741 

68 

88 

27' 

250799*408 

250351*431 

447*977 

16*5917 

69 

89 

20 

260831*384 

260517*663 

313-721 

15-6861 

70/ 

90 

15 

271264*639 

271055*428 

"209*211 

13*9474, 

:71 

91 

10 

282115*225 

281985*438 

129-787 

12*9787 

'72 

■ 92 

7 

293390*834 

293323*385 

70-449 

10*0213 

,73 

'93 

• 4 

305135.827 

305097*200 

38*537 

9*634,2,' 

,74 

94 

2 

317341*^ 

'330034*9SI 

343236*307 

317324*598 

, 16-667 

8*3335 

76 

76 

95 

1 

:3^29*283 

5*628 

5*6280 
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SCHEME IV.-^FF/DOITO’ JNNUJTF. 

TABLE ¥1. 

Values Co7itributi07is and Dlsirihiiio7is.' 

(Arts. Sa & S6.) . 

Exhibiting, for any given Age from 20 to 70, — ' 

The Individual Stock, or the VALUE of Individual 
past Contributions ; 

The Value of Individual future Contributions ; 

The Value of Individual future Distributions ; 

The Amiiial Contribution from 20 to '70 being' i?l, and 
the Distribution being 'i?5'627782' per, anmira for each 
Widow, ' ' 


1. 

2. 

3. 

4 . ' 

5 . 

'’'fc? n* 


', ,' Value 

Value 

Value 

'' £' s 


' of', . 

'Of, 

, of 


,,' 5 ( 0 , 

^ ' 

■■ ■ " Fast' 

Future ’''' 

Future ' 



Contributions. 

Contributions. 

Distributions. 

i 

21 

' 

£18.1173 

£18*1173 

2 

22 

£0*9914 

' 17.9818 

18*9732 

3 

23 

1*9727 

17.8413 , 

198140 

4. 

'24 

2*9485 

17.6955 

20*6440 

5 ^ 

23 

3*9176 

17.5442 

21*4618 

6 ,, 

26 

4*8785 

17.3871 

22*2656 ' 


27 

5*8300 

■ 17.2238. 

23*0538 

: 8 

28 " 

6^7705 

17.0542 

23*8247 

9 

' ' 29 

7*6984 

' 16.9779 

24*5763 

To 

30 

8*6184 

16.6944 

25*3128 

11 

31 

9*5290 

16.5036 

26*0326 , 

12 

32 

10*4287 

16.3049 

26*7336 , 

.^3 

33 

TI-3288. ^ 

16.1163 

27*4451 ^ 

U 

^ 34 

12*2157 : 

15.9202 

28*1359 

IS 

33 

13*0875 ! 

15.7161 

, 28*8036 

16 : 

38 

13*9422 i 

15.5037 ' 

29*4459 

17 

,37 

14*7773 i 

■ 15.28,26 : 

30*0599 

IS 

38' 

15*5975 i 

15.0522 

’ 30*6497 

, 19 

39 

16*4208 ' 1 

148303 1 

31*2511 

’'20 

40 i 

17*2262 ! 

14.5993 i 

31*8255' 

'"21 

,41 

18*0109 

, 14.3586 , i 

32*3695 

22, ^ 

}' 42 

18*7723' 

'14I0T8 ; 

32-8S01 

2b: 

i",43 

19*5072 

138462 I 

33*3534 

24 " 

1 44 

20*2201 

135733 ' ! 

' 33*7934 

2S ' : 

;, 

20*9082 

132882'' 

34*1064 
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SCHEME lY.— WIDOWS' ANNUITY. 
TABLE Yl.— Continued. 


Values ^ Contribution.'} and Distrihutibns. 


Column 3d is Column 7th of Table V. of Scheme IV, 
Column 4th is Column 7th of Table III. of Scheme IV. 
The numbers in Coliiran 5th are found by adding the cor-^ 
responding numbers’ in Columns 3d and '4th ' of this^'' 
Table. 


1. 

m 

e. 

4 

5. '' 

«3 


Value 

Value 

Value 

« 

A 

of 

of 

of 

? ^ 
i>» K2' 

'< 

Fast 

Contributions. 

Future 

Contributions. 

Future 

Distributions. 

26 

46 

£21*5979 

£13*0083 

£34-6062 

2T 

47 

22*2574 

12*7160 

34*9734 

28- 

48 

22*8913 

12*4106 

35*3019 

29 

49 

23*496(> 

12-0913 

' ' : 35-5H7S ' 

30 

50 

24-0675 

' '11*7571 ■ 

' 35*8246 ■ 

31 

51 

24*6389 

11*4243 

36*0632 

32 

52 

25-1699 

11*0759 

36*2458 

33 

"53 

25-6643 

10*7107 

36*3750 

34. 

' 54 

26*1171 

10*3275 

36-4446 

35 

55 

26-5326 

, 9*9251' 

36-4577 

36 

56 

26*9513 

9*5180 

36*4693 

37 

57 

27*3236 

9-0899 

'' 36-4135' 

' 38" ' 

'58 

27*6536 

85S8S 

'36-2924 

39 ' 

59 

„ '27*9864 

81781 

36*1645 

, 40' 

60 

^ ' 28*2771 

7 6914 

'' 35-9685 

41 

61 

, 28-5189 ' 

^l'765 ' 

„ 35*6954 

42 ; 

"■''62 

' ' .28'*'7164 


'f'- 135*3472 
^IIM*9866 

43"' 

63 

'''28^9227 

44 

54 

2'9'-1352 

5 4720 

‘■•‘345072 

45 

' 65 

29*2979 

4 8399 

' ' 34-1378 

' 46 ' 

66' "'' ' 

29*5543 1 

4*1823 

^^7366 

4T i 

67 

29*7808 i 

3-4739 

33*2547 

'48 ' i 

68 

30*1429 i 

2*7214' 

32-8643 

'49 i 

69 

305095 i 

1-8999 

32*4094 

50 ! 

70 

30*9892 

1*0000 

'■ 31-9892 


"WT 
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1 

SCHEME IW^WIDOW.T ANNUITY. 


I'AIILE VII,— VALUES OF JAWUITIES. 

(Arts. 40. & 41.) 

Exhibit mg at an j age above — ■ 

The Value of an Annuity of .^'1 on a Single Life; 
The Value of an Annuity of cTl on Two joint Lives of 
the same age ; 

And the Value of an Annuity of to a Woman af- 
ter the death of her H usband ; 

INTEREST 4 per cent. 















If' i vt a 
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SCHEME IV.— WIDOWS’' JNNUITK 


TABLE VlL—ContinuecL 


The numbers in Column 4tli are found by taking tlie dif- 
ference of tlie corresponding numbers in Columns 
and Sd. 

The numbers in Column 5th are found by adding to the 
corresponding numbers in Column 4th a twentieth part 
of themselves. 
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^ SCHEME IV.—WIDOWS’' JAWUITF. 
TABLE VHI. 

Values of Contribuimm and 'Distributions^ and Inereme and 
Diminution of‘* ABiiual Contribution .and Distribution. 

(Art, 42.) 

Exiiibitings for any given age from 20 to 70. — 

The Value of EntryAIoney ; 

The Value of Individual Future Contributions; 

The Value of Future Distributions of an Entrant ; 

The Increase of Annual Contribution to Compensate 
for Entry- Money ; 

And the Diminution of Distribution to supersede the 
Increase of Future Contributions ; 

The Annual Contribution from ; the,; of Entry' to 70 
being Tl, and the Distribution being cC 5*627 per an- 
num for each Widow. 



2. 


4. 

5. 

6 . 




^ 'Talae 

Valve 

. ;:.Vaive' 

' Increase 

Diminution 


4’ 

' of " 

of 

of 

of 

of the 


< 

• Eiitarv- 

Future ' 

Future 

Annual 

Bistribu- 



Money, 

Contrib. 

Distrib. 

Contrib. 

tion. 


21 


£18-1173 ■ 

£18-1173 

£1*000 

£5-627 


22 

£ *1438 

17-.98i8 

38-1256 

1*008 

5*580 


23 

*3033 

17*8413 

18-1446 

1-017 

5-532 



*4601 

1 7-6955 

18*1556 

1-026 

5*482 


'25 

*6295 

17*5412 

18-1737 

1-036 

5428 


2B 

•8172 

17-3871 

18-2043 

1*047 

5.-374 


27 

•09,90 

17-2238 

■ 18-2228 

" 1 -058 

5-316 


28 

1-1938 

17-0542 

18-2480 

1-070 

5-256 


29 

1-4.009 

16*8779 

■ 18-2788 

1-083 

5*193 


30 ■ 

i'6J94 

16-6944 

18*3138 

1-097 

5-127 


31 

1*8484 

16-5036 

18-3520 

1-112 

5*058 


32 

2-1033 ; 

16-3049 

18-4082 

1-129 

4-983 


33 

2-2724 1 

16-1163 

18-3S8T 

1-141 

4-929 


34> 

24517 1 

15-9202 

18-3719 

1*154 

' 4-873 


35 

2-6560 ! 

15-7161 

18-3721' 

1-169 

4*812 


' 36 

2-86S2 

15*5037 

18-3719 

, 1-185 

4-750 


37 

^ 3*0871 

15-2826 

J 18-3697 

1-202 

4-682 V 


^38 

3-3115 

. 15-0522 

1 18-3637 

1*220 

4-611 


:39 

1 3-4703 

14*8303 

1 18-3006 

i-234 

4-55^ ; 


.40 ' 

' 3-6498 

14-5993 

; 13*2491 : 

1-250 

! , . 4*5, 


41 

3-8337 

14-3586 

! 18*1923 

1-267 

i 4-4.42 


42 

' 4-.034S 

! 14*1078 

18*1426 

1-286 

‘ 4-376 


43 

44696 

^ 13-8462 

18-0831 

1-306 . 

„ 4-308 


44 

’ 4-7650 

13-5733 '■ 

18*0389 

^ 1-320' 

4-234 


'45 

4-7040 

13-2882 ‘ 

17*9922 

1-354 ' 

,4-156 
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SCHEME IV,^JVII}OIV\S JALViriTK 


TABLE VHI.— 

Valuers Coni 7 ’ibtdi 07 ts and Distributions^ cmd Increase and 
Dhnimdio'fi of Annual Conirib^ition and Distribution. 

^SByjgXanatton. 

The numbers in Column Sd are found bj taking the dif- 
ference of the corresponding numbers in Coiiiiiins 4th 
and 5th of this Table. 

Column , 4th is Column 7th of Table III. of Scheme I¥. 

,The numbers in Column 5th are found by multiplying the 
numbers in Column 4th by the' corresponding, niiinbers 
in ' Column 6th. 

The iiiuiibersin Column 6th are found by di riding 
by the corresponding numbers in Column '7th* 

The numbers in Column 7th are found by dividing the 
numbers in Column 4th by the corresponding numbers 
in Column 5tli of Table \TI, of Scheme' IV. 


L 


S. 

' 4. 

5. 

6. ! 

7. 



Value 

Value 

Value 

Increase* ! 

Diminution 


Age. 

of 

of 

of 

of 

of the 


Entry- 

Future 

Future 

Anmial 

Disti'ibu- 



Money. 

Contrib. 

Distrib. 

Contrib, 

lion. 


46 

i'4*S9n 

£13*0083 

£17*8994 

£1-376 

£ 4-091 


47 

5-0737 

12-7160 

. '17-7897 ' , 

', 1-399' 

,4*020 


48 

5*2869 

12-4106 

17-6975 

1-426 

3'-496 


49 

5-5136 

12-0913 

17*6049 

' 1,456 

3*864 


SO 

5-7610 

11-7571 ■ ' 

17-5181 

1*490 

3*777 


51 

'5-9521 

11*4243 

17-3764 

i-521 

3'69S 


^>2 

6-1582 

11*0759 

17,2341 

1*556 

3-615 


S3 

6-3943 

10-7107 

17-1050 

1*597 

3*522 


54 

6-6406 

10-3275 

16-9681 

1*643 

3-424, 


55 

6-9376 < 

9*9251 

168627 

1*699 

3*312 


'56 

7*1671 ■ 

9-5180 

16*6851 

1*753 

3*209 


57 

7*4355 

9-0899 

16-5254 

1*818 

3*094 


58 

7*7404' 

8*6388 

16*3792 

1-896 

' 2*967 


m 

8*0064 

'84781 

16*1845 

1-979 

2-842 


60 

8*3144 ■ 

7.6914 

16-0058 

2-081 

2-703 


61 

8*6630 

7*1765 

15-8395 

2*207 

2*549 


62 

9-0577 

6*6308 

1S-68S5 i 

2-366 

2*377 


63, 

9-4536 

6-0639 

T5-S175 : 

2*559 

2*198' 


64 

9*8441' 

5*4720 

15-3161 

2-799 i 

2*001 


'65 ■ 

10-2945 

4-8399 

15*1344 

3-127 

1*799 


m 

10*7109 

4-1823 

14-8932 

3-561 

1-580 


m 

11*1929 

3-4739 

14-6668 

4*222 

1-333 


68 

11*6449 

2-7214 

14*3663 

5'*271> 

1-066 


69 

124765 

1-8999 

14*0764 

7409 

0*759 , 


LO 

12*7400 

1-0000 

13-7400 

13.740 

l>410 
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IV. 

APPLICATION 

OF 

THE TABLES. 

43, Feom these Tables appears, that, if the 
rate of mortality, the rate of sickBess, and the rate of 
iBterest, he as supposed, Society, *--formed of, any 
iiiimber of individuals, all in the heginniBg of the 
21st year of their age coiitrihutiBg each "L, 4 for' 
all the allowances, or L. 1 for each kind of allow''- 
aiice, annually, for 50 years, provided they lived so 
long, — or paying clown at once, in the middle of the 
first year, L. 72,468, or L. 72 : 9 : 4i for all the ah 
lowances, or L. 18.117, or L. 18 : 2 : 4 for each 
kind of allowance, — ^would he able to afford to its 
members, 

Isi^ An allow^ance of L. 1.029725 orL.! y.Q :^ 
for each week of sickness they might experience from 
the hegiiiniiig. of the 21st till the beginning of the 
71st year of age ; 

^ In tbe Tables, tbe contributions and clistributions are 
'Supposed, for tlie convenience of computation, to 'be made an- 
'btially: but, as Friendly'Societies make ‘tbar'contribti'tions, at 
intervals tbrougbout tbe' y ear, ^ and'' tbeir ' distribiiimps as 
gencies require, and, of cour^, also at intervals ibi^^lioiit tbe 
year ; in order ' to obviate the error arising from tbis circmn- 
stance, tbe annual eonttibutions and distributions are supposed 
to be made at tbe middle of theymr ^ age ; and, 'Of course, fay 
and to tbe average number of members' , alive throughout Ifa* 
year. 

WOL. VI. * ' ' a g 
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^dly. An annuity for life of L.58.01095, or L.58, 
Os, %ci, to eacli who might survive Ms 70th year ; 

ddly. An allowance of L.59.95842, or L.59 ; 19 : 2 
at the death of each, for defraying the expense of 
his faneral, or for other purposes * ; and, 

Mhly, An annuity for life of L. 5.627783, or L. 5, 
I2s. 6id., to the widow of each. 

These contrihntions and allowances maybe called, 
for the sake <:,f distinction, the Standard Contribu- 
tions and Atlowances, and will be occasionally refer- 
red. to under this denomination. 

44. . In these Tables are also shewn. 

Is#, The stock or value of the past contributions of 
each member of such society in any year of his age, 
supposing the annual contributions and allowances 
to be as above, or the entry-money to be paid by a 
person admitted into thcsociety at that age ; 

2dlyy The value, at any age, of a member’s annual 
contributions after that age, &r what he ought tov 
pay to be free from all future contributions ; 

^dly. The value, at any age, of a member’s al- 
lowances after that age ; 

MMy, To what the annual contributions must be 
increased, to afford the standard allowances, if the 
society be formed of persons of any higher age than 

21, and no entry-money be paid ; and, 

’t* 

• This allowance for funerals is properly only for those of 
members ; but, as the mortality and ages of members' wives are 
supposed to* be the same, -it will answer also for those of mem- 
bers’ wivei^ widows.. 
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5thly, To what tlie allowances must be diminisb- 
L‘tl, to admit of the standard animal contributions in 
the same circumstances. 

IlUI.ES. 

45. We now proceed to point out more parti- 
cularly the method of applying these Tables to use. 
And this we shall do in the form of Problems, pre- 
mising four Rules, which are necessary for facilitat- 
ing the calculations. 

Inf, For converting ditFereut kinds of sick allow- 
ances into one uniform allowance ; 

2(1, For converting decimals of a pound into 
shillings and pence ; 

For converting the contributions and al- 
lowances in the Tables into any others ; 
and, « 

Uh, For accumulating and discounting money 
at 4 per cent, compound interest. 

46. Rri.E 1. — Supposing a society to have ascer- 
tained, from experience, the proportion which each 
kind of sickness, for which different allowances are 
made, bears to the whole sickness, to convert the 
d^erent rates of sick allowances into 07ie mifbj'm 
rate of allowance. 

Multiply the number tpfweelis expiressingit^^umSmi 
of each kind of sickness, by ike allowance a^yrt^lated 
to it ; add the products, and divide the sum by die num- 
ber ^ weeks expressing the whole quemium of sickness 
of all kinds. 


G g 2 
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TBus, if the approximations given in Art. 8., were 
agreeable to the experience of any society, and the 

Allowance for Bedfast Sickness were os.. 

Walking ditto, . 3s., 

Permanent ditto, . Is. 8d. 

Then we have, 

2 multiplied by 5s. equal 10s. 

5 . . 3s. . 153. 

3 . . Is. 8d. . 5s. 

10 weeks, . . 30s. 

The sum of these products is 30s. ; and 30s. di- 
vided by 10, gives 3s. for the uniform rate of al- 
lowance. . 

-Again, if the 

Allowance for Sickness of the IstQuarter w'ere Os. 

ditto of the M and 3d do., . 3s. 

ditto of Ifelimited duration, Is.; 

Then, we have 

multiplied by 6s. equal 15s. 

3 . . 3s. . 9s. 

4^ . .' Is. . 4s. 6d. 

10 weeks .- . 28s. 6d. 

The sum of these products is 28s. 6d. ; and this 
sum, divided by 10, gives 2s. lOd. ftn the uniform- 
rate of allowance. 

47. Rule II,— To convert decimals of a pound 
into shillings and pence. 

JDcmih the Jirst decimal on the right of the point Jbr 
ihUlings, increasing tfiis<number by 1, ^ihe2d decimal 
be 5, or above it. 
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Cmsidei- the number expressed by the %d and 3d de- 
cimals ( deducting 50, ^ 1 ^as added to the shUlings 
as Jarthings; dimimshing this number, Jmvever, byJ, 
if it be above 12 , and less than 31; and by 2, it be 
above 36. 

The other decimals may be neglected*. 

Thus, L. 1.029725 is L. 1 : 0 : 7 ; for, as the first 
decimal is 0, and the second is helow 5, there are no 
shillings ; but the 2d and 3d decimals make 29 fai" 
things, which must be 'diminished by 1, because 29 
is above 12 and under 37 ; and, therefore, we have 
28 farthings or 7d. 

Again, L. 58.01095 is L. 58:0. -21, because 
there are only 10 farthings, or 2 id. 

Again, L. 59.95842 is L. 59:19:2; for the 
double of 9, the first decimal, is 18, and this increased 
by 1, because the 2d decimal is 5, becomes 19 shil- 
lings ; the 2d and 3d decimals make 58 farthings, 
&om which 50 being deducted, as 1 was added to 
the shillings, there remain 8 farthings or 2d, 
Lastly, L. 5.627782 is L. 5 : 12 : 6^ ; for twice 6 
make 12 shillings, and 27 farthings clminished by 1, 
as 27 is above 12, and below 37, make Gtd. 


♦ The reasons of tlie Euie are, tliat 
«1 or of L, 1 =. 2s., and .05 or or of L»1 rals.; 

or ^11 55 of L. 1 =: of L. 1 = 4S farthings, and S2B 

or 5 . II 55 of L. I = of L. 1 zz: 24 farthings; IS is the mean 
.hetwixt 1 and 25, and S7 k the mmn betwixt M and 50 ; 
.0005 or ^ 5 1 i ^ farthing* 
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, 4S« Rule IIL~To convert the Coiitrihiitioiis 
and Allowances in the Tables, into any others* 

Increase or climmuh the Values of the Contribu^ 
Hons or Alhxcances in the Tables^ mjjroportmh m the 
, given Annutil Contribution is greater or less than 
ike Siar^ard A mmol Confiibuiion^ or as the given 
Allowances are gixatcr or less than the Standard 
Allowances. 

'Thus, at the age of SI, the value of past coiitri- 
hiitioiis or inclividiiai stock, in Table VI. of Scheme 
I*,, Col, 3,, is L. 5.223-4 or L. 5 : 4 : 5J ; and if the 
given aiiiii|al contribution be 5s., — to find the 
coiTesponding to it, we have the following propor- 
tion : 

'As 'Lul 0 0, the standard annual contribution : 

To -0 5 ' 0, the given annual contribution : : 

' . 'SO', . "5 A" 5|, the 'Stock at the given age in the 
. ' Table ; 

To 1 II Tj, (he value required^. 

Again, at the same age in the same Table, Col. 4*, 
the value of the future contrihiitions is L.T 6*5036, 
or L. 16 : 10 : Oi ; and if the given annual eoiitiihii-' 
tion be Ss., — to find the value of the contri^- 

hutiom corresponding to it, we say : 

As L. 10 0, the standard' annual contribution : 

To 0' 5 0, the given annual contribution ; 

,, So 16 10 „ Of, the value of the future coritribiitioi'is 
at the given age in the Table': 

To '4 , 2 6, the value required 

. ' # ' 'i' . ' 

Again, at tbe same age in the saine Table, Col. 5., 
the value of the future {listrihutions is L. 21.7270, 


See Note at Art. .'ll?. 
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or L. 21 : 14 ; ; and if ihs given annual contribu- 

tion be 5s., — to find tbe value of the future distri- 
iutlons corresponding to it, we say : 

As L. 1 0 0, tbe standard annual contribution : 

To 0 5 0, tbe given annual contribution : : 

So 31 14 6|, tbe value of future distributions at 
tbe given age in tbe Table : 

To S 8 the value required. 

Again, at tbe same age in the same Table, Col. 6., 
the annual contribution commencing at that age, 
equivalent to the standard a||owance after that age, 
is L. 1.3165, or L. 1 : 6 : 3f ; and, if the given an- 
nual contribution be 5s., —to find the annual cm- 
trihution commencing at the given age, correspond- 
ing to it, we say : 

As L. 1 0 0, the standard annual contribution 

To 0 »5 0, the given annual contribution : ; 

So 16 3f , the annual contribution at the given 
age in tbe Table : 

To 0 6 7, tlis atmual contribution required. 

Lastly, at the same age in the same Table, Col. 7., 
the allowance commencing at that age, equivalent to 
the standard anmul contribution after that age, is 
L. 0.782168, or 15s. 7f d. ; and if the given annual 
contributiou |)e 5s. — to find the alloti'ance com- 
mencing at the given age, corresponding to it, we 
say: 

As L. 1 0 0, the standard annual contribution : 

To 0 5 0 the given annual contribution ; : 

So 0 15 7|, the allowance at tbe ^ven age in tire 
Table : 

To 0 8 lOL the cdlwance required. 
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Or^ if the given allowance he 5s, Ifd., theii^ in 
all these cases^ w’'e have the following proportions : 


Standard 

Given Al- 

Values in Ta- 

Values He- 

Allowance, 

low ance. 

ble at 31. 


q^uired. 




L. S. 

B, 

L. 

S. 

I). 




5 4 

Si : 

1 

6 

H 

T« s. n. 

L. S. 

D. 

16 10 

Oi : 

4 

2 

6 

10 7: 

0 5 

If: : - 

gl 14 

61 : 

5 

8 





1 6 

3| : 

0 

6 

7 




0 lo 

* 

0 

3 103 


Some of these values have been digested into 
TahleSj which are srhjoined under the denomina- 
tion of Practical Tabk§, 


49 . Rule IV. — To accumulate and discount 
money at 4 per cent, compound interest for any 
number of years : 

\st^ To accumulate money : 

Dimde ihe given sum hy 25 and add the quo-^ 
timt to Uj this is the amount Jbr one year ; continue 
ihe same process Jhr the given mmher qfyears^ and 
the last sum is the amount required, 

2^4 To discount money : 

Divide the given sum hy and siiUract the qua, 
tient Ji*om it^ this Is the money discounted for one 
year; continue ihe process for the given numher of 
years^ and the Imt remainder is the discomited value 
required t. 

• A sbort way of dividing by 25^ is to multiply by 4, and 
then ftiVkle by 100, which is done, in decimals, by moving the 
decimal Point 2 places to the left. Thus, 13,2^42 x 4=^:53-176*8 

aaci = .531768, or cutting it short at 4 places .5318. 

t The reasons of the Eules are, that 
100 : 4 25 5 1 

and 104 ; 4 *: 26 • 1. 
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Thus, we find that L. 13.2942^ or L. 13 : 5 : 10 
will aiiioimt to L. 14*9542, or L. 14 : 19 : 1, when 
acciiiiiiikteci for 3 years at 4 per cent, compomid 
interest ; and, as discountiiig is the reverse of aceii- 
miilatiiig, that L. 14.9542 isicdEcecI to L. 13.2942, 
when discoimieci for the same Biiiiiber of years at 
the same rate of interest. The operations are as fol- 
low : 


Ac€tmiulatmg. 

25)13*2942 principal 
add .5318 interest. 

25)13.8260 
add .5530 

25)14.3790 
add .5^52 


Dimomfmg. 
26)14.9542 principal, 
subtract .5752 discount 

26)14.3790 
subtract .5530 

26)13.8260 
subtract .5318 


14.9542 aiBoimt. 13.2942 discounted 

value. 

When the given number of years is mmj» 
this method is tedious ; and, therefore, tables are 
given in most hooks of arithmetie, for finding the 
lvalues more easily. Table II. of all f//e Schemes 
is a table of this kind, though not so simple as it 
might be, as it is not an accumulation of L. 1 but 
of L. 18,117.271. To determine the values fr<pi 
this Table, we have only to increase or 
according as we wish to accu?mlate or dkeounty tie 

* A double Table of tMs kind (Table I.) &liewmg the ae- 
cumulation and discounting of L. 1 is inserted at the end of the 
Appendix No. I., and <aiTied to 12 places of deciniak ; but « 
many may be used only as are thought necessary. 
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gweii in the same proportion as any sum in tlie 
Table is increased or diminished^ by going Jbrxmrd 
or backward for the giyen niiHiber of years* 

ThiiSy for tlie former examples, we have the fol* 
lowing proportions: ■ , 

As L. I 8 II 7 . 27 I 5 the sum at the head of the Table : 
To 1SMQ4!% the given sum : 

So 20379.466, its accumulation in the 3d year after : : 
To 14.9542, ihe amount requirecL 

And, 

As L. 20379-466, the sum in the table at the 4th year : 
To 14.9542, the given sum : 

So I 8 II 7 . 27 I 5 the same sum discounted 3 years : : 
To 13 . 2942 , the discounted sum required^^* 


TEOBLEaiS. 

50. The following seem to be the principal Pro- 
blems that „ require notice. 

To determine from the Tables the Anmial 
Contribution^ corresponding 'to any given Allowan- 
ces, if a Society he formed of persons, all in .any 
given year of their age betw’ixt 20 and 7 0. 

2d, To determine the Single Contributmi paid 
clown at entry, equivalent to an Annual Contribu- 
tion, in the same circumstances. , , 

; — ; ; ;-*■ 

* Or by Table 1. at the end of the Appendix No. I. 

1.00000 ; 1.124864 ; : iS.2942 : 14.9542 

1.00000 ; .888996 : : 14.9542 : 13.2942 
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3f/, To cletemiine the Annual Contribution as 
before, when an Entry-imney is paid, in addition to 
such Annual Contribution. 

4^A, To determine the Contribution as 

before, when the members of the Society are not 
entitled to any benefit from it till after a given 
number of years. 

5t]i, To determine the Entry-money of each 
member, wdien a Society is formed of persons of all 
different ages from 20 to 70, in addition to a given 
Annual Contribution. 

Qth, To detennine, at any time, the Stock which 
a Society ought to be possessed of, in order to be 
able to fulfil all its obligations. 

7th, To determine the Allotvances, &c. if the dis- 
tribution of Allowances should be deferred to a 
later age than that at which the Annual Contri- 
butions commence. 

8th, To determine the allowances, he. if the An- 
nual Contributions should be made to terminate 
at an earlier than that fixed in the Tables. 

, %th. To determine the values, at any age, of the 
Future Contributions and Eistribidions, if the 
Distributions should not commence till after the 
commencement of the Contiihutions, or the Contri-' 
butions be terminated before the termination of the 
Distributions. 

The materials for solving these problems, will all 
be found in Table VI. of the first three Schemes, 
Tables VII. and VIII. of Scheme and, in a 
few instances, in Table V. of Schenie ll, and III. 
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Problem I. 

31, If a Friendly Society were formed, consist- 
ing of persons all in the 21 st or any given year of 
their age, and this Society proposed to make to its 
memhersJl&'wances different from the Allowances 
in the Tables, — it is required to determine from the 
Tables, the Annual Contribution of each member, 
from the time of admission till he reach the end of 
his 70th year, necessary for providing the allowances 
assumed, supj)osing no entry-money to be paid. 

As Table VI. of Schemes I. II. and III., and 
Table VIII. of Scheme IV., cols. 6 ., contain the 
Annual Contributions, commencing at any age be- 
tween 20 and 70, and continuing till 70, corres- 
ponding to the Standard. Allowances of the Tables 4 
we have only to 

TaJie from the 6tJi columns of Table VI. of Schemes 
I. IL and III., and Table VIII. of Scheme IV., the 
sums opposite the given age in column 2. ; and, af- 
ter having reduced them by Rule S. Art. 48., in the 
proportion of the assumed Allowances to the Standard 
Allowances of the Tables, add them together, and the 
amov/nt m the Annual Contrilmtkm required. 

Thus, suppose that the proposed Allowances to 
the members are, as follow : 

5s; for each week of Sickness of every kind they might 
experience, from the time of admission till they reach- 
ed the end of their 70th year. 

L. 5 of Anntiity for life after 70 years of age ; 

L. 3 to defray their own Funeral expenses ; and, 

L. 2 to defray those of their wives or w idows ; or, 
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L. 5 to defray Funeral expcnseb, in all ; and, 

L. 5 of Annuity for life to the widows they might leave. 

Then, if the given age of the members of the 
Society be 21, the sums opposite that age in the 
Tables are the Standard Annual Contributions 
of Lu 1 ; and the Standard AUowanees of the Ta- 
bles, are 

L. 1.029725, or L. 1 0 7, the Sick Allowance ; 

58.01095, 58 0 2^, the Annuity for old age; 

69-95842, 59 19 2, the Funeral Allowanre ; 

5.627782, 5 12 6^, the Widows” Annuity. 

Now the Sfa?idard Annual Contributions be- 
ing reduced in proportion as the Allowances as- 
sumed above are less than the Standard Allowan- 
ces, become, 

* L. 0 4 10, the Annual Contribution for Sickness ; 

0 1 8|, do. for Old Age Annuity ; 

0 18, do. for Funeral Expenses ; 

0 17 9^, do. for Widows’ Annmty. 

The sum of these Annual Contributions is L. 1, 
6s., which, consequently, is the Annual Contribu- 
tion required, at the kge of 21 for these allowances. 

Again, if the given age be 31, the sums oppo- 
site that age in the Tables, are 
L. 1.31650, or L. 1 6 SJ, Contribution for Sickness ; 

1.80553, 1 16 1|, do. for Old Age Annuity; 

130149, 1 6 0|, do. for Funeral Expenses; 

1.11200, 1 2 3 , . do. for Widows* Annuity. 


• L. I O 7 : L. 0 5 0 

58 O 24 ; 5 0 0 

59 39 2 : 5 0 0 

5 12 6| : 5 0 0 


1 

1 

1 


L.0 4 10 
0 1 8f 
0 18 
0 17 9i 


L.1 6 0 
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xind these Annual Contributiom being reduccvi 
in proportion as the assumed alloivances are less 
than the Standard Allozvances, become, 

* L. 0 6 4 1, the Annual Contribution for Sickness ; 

0 3 If, do. for Old Age Annuity ; 

0 2 2, do. for Funeral Expenses; 

0 19 9i, do. for Widow.s’ Annuity. 

The sum of these is L. 1 : 1 1 : 5, which is there- 

fore the Annual Contribution required at the age of 
31 for the same allowances. 

Problem II. 

52. If the Society supposed in Problem I., al- 
lowed any of its members to pay down a single sum 
of money at entry, instead of making any Annual 
Contribution, — ^it is required to determine from the 
Tables the Single Contribution equivalent to the 
annual contribvttion corresponding to any proposed 
allowances. 

As Table VI. of each Scheme col. 4., contains 
the values of the future contributions after any 
age, or the single contributions equivalent to an 
annual contribution of L. 1 from any age till 70 ; 
and as we can find by Problem I., the annual con- 
tribution corresponding to any given allowances ; w'c 
have only to 


^L.l 

0 

7 

L.0 

5 

0 : 

L*I 

6 

8| 

: L-0 

6 


58 

0 

24 : 

5 

0 

0 : 

1 

16 


0 

3 

li 

•^4 

59 

19 

Q 

: 5 

0 

0 : 

1 

6 


0 

2 

o 

5 

12 

64 .• 

B 

0 

0 ; 

: 1 

2 

3 

0 

19 

k 


b. 1 11 5 
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Talce from Column 4. cf Table VI. of any of the 
Schemes, the sum opposite the given age in Colmnn 2 ; 
and this, lohen reduced by Rule 3. Art. 48., in the pro- 
poitmi of the given annual cerntributioji to the Stand- 
ard Annual Contribution, — is the Single Contribution 
required. 

Thus, suppose that the allowances are the same as 
those assumed in Problem I., then, if the given age 
of the vievibers of the society be 21, the annual con- 
tribution commencing at that age, corresponding to 
the assumed allow'ances, is L. 1, 6s., as was found in 
Problem I. ; and the single contribution in col. 4., 
opposite that age in col. 2. of the Tables, equivalent 
to an annual contribution of L. 1 from that age till 
70, is L. 18.117 or L. 18 : 2 : 4. 

And L. 18 : 2 : 4 — ^being increased in the same 
proportion as L. 1, 6s. is greater than the standard 
annual contribution of L. 1, — becomes L. 23» 
11s. Ojd. *, which is the single contribution required 
at the age of 21, for the assumed allowances. 

Again, if the given age he 31, the annual con- 
tribution commencing at this age, corresponding to 
the assumed allowances, is L. 1 : 11 : 5,, as was- 
found in Problem I. ; and the single contribution in 
the Tables is L. 16.5036 or L. 16 : 10 : Of. 

And L.16 : 10 : Of — ^being increased in the same 
proportion as L. 1 : 11 : 5 is greater than the stan- 
dard annual contribuiim.t----f3e(xmes L,25:18:6|f, 
which is the single contribution required, at the age 
of 31 for the same allowances. 

•L. 1 0 0: L.1 6 0 ::L. 18 2 4 i L,23 11 Oi.’ 

tL.l 0 _0: 111 5:: 16 10 01 : 25 18 6i- 
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Problem III. 

53. If tlie Society supposed in Probiem I. pro- 
posed, tliat each member should pay down L. 1 of 
Entry-money or n, given swm atfirst, besides an^fi- 
nual Contribution, — ^it is required to determine how 
much the annucd contribution wmddbe diminished 
by this entry-money. 

li is obvious, that the solution of this problem de- 
pends ufmijindmg the annual contribution equi- 
valent to a single coiitribution^ or the given en-^ 
try-money^ which is the converse of the last Pro- 
blem ; therefore, we have only to- ' , , , : 

Reduce the Standard 'Annual Conirihuimn of the Ta- 
hleSy in the yroporilon of the given Single Contribution' 
to the Single Contrihution or value Future Contribu-^ 
Hons in Column A, of Table VL ^of any of the Schemesr 
opposite the given age in Column ,* and diminish the 
given Annual Contrihtdim by the sum so found. 

Thus, if the given age of the members of the So* 
defy be 21, and the given single contribution or en*- 
try-mofiey, he L, 1 ; then, as the single contribution’ 
in coL 4., opposite that age in col. 2 , of the Tables, 
equivalent to an annual contribution of L. 1 from 
that age till T'O^ is L. 18.117 orL.. 18:2:4; the an- 
nual contribution equivalent to LJ of entiy-money, 
at the same age, is Is. lr|-d., since Is. l^^d'. bears the 
same proportion to L. 1, that L.l does to L. 18, 2s»- 
4d.^. The, annual contribution commencing at 21 
yearS; of age, therefore, is to, be .diminished by the' 
sum' of Is, Ijd., when an entry-money of L. 1, h 
paid. - 

•L.I8 2 4* ,L. I'O L. 1 0 05 I 4 . 0, 1 
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If the annual contribution commencing at this 
age be L. 1, 6s., as was found in Problem I., corre- 
sponding to the allowances assumed in that Problem, 
then it is diminished to L. 1 ; 4 : lOf by the pay- 
ment of L. 1 at entry ; — and for every sum of L. 1 
of entry-money there will be a corresponding dimi- 
nution of the annual contribution. 

Again, if the given age he 31, and the given en- 
try-money L. 1, the annhal'contribution equivalent 
to that sum paid down at that age is Is. S|d. ; for 
the single contribution in col. 4. of the Tables, oppo- 
site age 31, equivalent to an annual contribution of 
L. 1 from that age till 70, is L. 16.5036, or L.16, 
10s. 0|d., and Is. S^d. has the same ratio to L. 1, 
that L. 1 has to L. 16 : 10 : 0| *. 

if the annual contribution commencing at 31 be 
L.l : 1 ] : 5, as was found in Problem I., correspond- 
ing to the allowances assumed in that Problem, — 
then, by deducting Is. it becomes L. 1 : 10 : 21, 
which is the annual contribution commencing at 31, 
corresponding to these allowances, when an entry- 
money of L. 1 is paid at that age, besides the annual 
contribution ; — and, in hke manner, the annual con- 
tribution will be diminished Is. 2id. for every sum 
of L. 1 of entry-money paid down at that age, a»d 
proportionally for any lesser sum f- 

-L. 16 10 Of: L. 1 0 0:: L.l 0 0 ; L. 0 t 2^ 

t See Table IX. of Practical Tables. 

■^OL. VI. . H h 
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Pk.OBL£M IV, 

54. If the Society supposed in Problem I., resol- 
ved, that none of its members should become Free, 
till after a certain number of years from the com- 
mencement of the Society, or, in other words, that 
no member should be entitled to any allowances 
whatever, except in the event of his surviving the 
given number of years, — it is required to determine 
what the annual cunt) ihutton from the age of entry 
would be in this ease. 

In order to solve this problem, it is only neces- 
sary to determine, what the value of the future an- 
ntcal contributions at the age when the aUow'ances 
commence, will be, when paid down the given mmi- 
ber of years previo-us' to that age. This value 
obvionsly depends upon the accumulation of money 
by interest during the interval of years, and the pro- 
bability that a person has of living fiom the begin- 
ning to the end of that interval ; and, therefore, it is 
found by — discounting the given value for the given 
number of years, — and multiplying tire result by the 
ebanae * of a person living from the age of entry to 
the age at wbicb the allowmices commence. 

» Tlie cimnce of one person living from one age to another;, 
is expressed by the fraction whose numerator is tlie future age, 
and whose denominator is die present ; and the chance of two 
persons of equal age^, continuing in life together for the same 
period;, is denoted by the square of the frac?tion found in the 
ease o fa single life. See second note at art. 26. 

To mul%ly by a fraction;, is to multiply by the niinnj^mtor 
and fiivide by the denominator. 
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III the case of the Fund for Widows, we must 
niiiltiply by the chance of two persons continuing 
in life together, for the given interval of years. 

Whence, we have, for the solution of this pro-^ 
Hem, the following rule. 

Find^ Problem IL the Single Contribution pay- 
able at the age at which the right to Allowances 
menceSy equivalent to the given Allowances. 

Discount by Rule 4 . Art 49 ., this sum at 4 per 
cent compound interest^ for the number ^ years from 
the time of eniry^ to the time when the member be- 
comes Free. 

Multiply the part of the result which belongs to 
Schemes /. II, aiid II by the number of living in the 
Mortality Table y at the age ichen the Allowances com- 
mencey—and divide the product by the number of 
living in the table at the age of entry ; — and multi-" 
ply and divide the part which belongs to Scheme IV.y 
by the squares of these numbers ;~add the sums to- 
gethery and the amount is the value of the Sin^ 
Contribution. 

Convert this Single Contribution into an equivalent 
Annual Contribution by Problem ///., and this is 
the A?mual Contribution required. 

Thiis, if the age of entry to the society be 21, and 
the members do not become free till after the lapse 
9f ® and consequently 24 he the age^t -whicb 
the allowances commence, then, if the allowances he 
the same as those assumed in Problem I, we find by 
that Problem, that the annuadcontribution commen- 
eing at 24, equivalent to these allowances comraen- 

H h 2 
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dug at tliat age^ is L, 1 : 7 : anci by Frobleii. 

II., that tlie single contrihiilmi eq^iiivaleiit to this 
'EiiDiial contribution is L. 24 : 3 : 1 f . 

This Slim of L. 24 : 3 : 1, discounted for B years, 
at 4 per cent., by Rule 4, Art. 49- becomes L. 21, 
9s. 5jd, T, — of which, L. 14 : 6 : 10 \ is the eontri- 
biitioii for Widows’ amiuity, and L. 7 * 7}- for 

the other allowances. The latter of these sums, mid- 
tiplied by 970, the uuniber of living in the Mortality 
Tabic at 24 years of age, — BMAdivkledhj 1000, the 
number of living at 21, gives L.6 : 18 : 4 ; and the 
former, midfiplied by the square of 970, and divided 
by the square of 1000 ; or j| mtdtiplied twice by 970, 
and divided twice by 1000, gives L. 13 : 9 : 10|. 
The sum of these, L. 20 : 8 : 2-, is the single con* 
tributi^^ payable at 21, equivalent to an annual con- 
tribution of L. 1 : 7 : 3l commencing at 24, and con- 
tinuing till 70 years of age. 



L. 

S. 

n. 

L. 

s. 

0. 

L. decim. 

L. 

s. 

D. 

L. S. 

D. 

■» 

1 

0 
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: 0 
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0 

: : 1.07615 

or I 
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: 0 5 
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'“4 


58 
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: 5 

0 
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: : 1.187S0 
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Z 

9 

: 0 2 
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59 19 

9 

: 5 

0 

0 

:: 3.07389 

1 

1 

5| 

: 0 1 

91 


5 

12 


i 5 

0 

0 

:: 1.026 

1 

0 

6-1 

: 0 18 

0 ^ 

'“4 
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L. 

s. 

I>. 

L. 

So 

D. 

L. deciiu. 

L. 

b- 

D. 

L. S, 


+ 

1 

0 

0 

: 1 

7 

3i 

: : 17.6955 or 17 

13 

10. 

: 24 3 

1 

1 

1 

0 

0 *’ 

: 0.888996 

or 0 17 9i 


Z 

1 

s 21 9 

54 

§ 

1 

7 


: 



21 9 54 

: : ^ 

18 

2f 

: 14 6 

10 


jj The square of any number is tbe product oi that number 
multiplied itself ; and, therefore, to multiply or divide by 
the square of a number, is to multiply or divide twice by 
that n umber. 
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-we find, by Problem III., that a single con- 
tribution of L. 20 : 8 : 2^, at 21 years of age, is equi- 
valent to an annual contribution of L. 1 : 2 : 6 | * 
commencing at that age. TMs, thei'efore, is the an- 
nual contribution required, since it is equivalent 
to the given allowances commencing at 24 years 
of age. 

Again, if the age of entry to the Society be 
31, — and the age at which the right to the allow- 
ances commences be 84,— we find, by Problem I., 
that the annual contribution commencing at 34, 
equivalent to the assumed allowances commencing at 
that age, is L. 1 ; 13 : 8^ f ; — and, by Problem II., 
that the single contribution equivalent to this an- 
nual contribution is L. 26 : 16 ; 3 ;j:. 

This sum of L. 26 : 16 : 3, discounted for 3 years, 
at 4 per cent, by Rule 4., Art. 49-, is reduced to 
L. 23 :T6 : 8^ — of which, L. 14 ; 10 : 1 || is the 


decim. 

L. 

s. 

B. ' »-,■ 


s. 

B. ^ L. 

' s. ■ 


18.1173 , ' or 

18 

2' 

4 : 20 8 2i :s 
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0 

a : 1 

2' 

6-1 

■U ' S, 

L* 

s. 

u deciiKi 

L. 

s* 

0. L. 

s. 

D. 

1 

0 

5 

0 :: 1.45375 or 

1 

9 

Of: 0 

7 

Of 

58 0 24 : 
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9. 

P :: 2.18302 

2 ' 

3 

8 : 0 

8 

9 

59 19 : 
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'o 

0 :: 1.38176 
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7 

' 71 :,0 
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0 ; ; 1.154 
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i : 1, 
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L. S. B. 
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s* 

B. L. decim. 
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s. 

B, B 

. s. 

D. ' 

\ 1 0 'O ; 

1 

m 

8| : ! 15.9202 or 

15^ 

18 : 2 

j l6 $ 


f 1 0 0 : 0.888996 or 0 17 9i :: 26 l6 3 ; 23 l6 8^ 
li 1 13 §1 : 23 16 8^ ; : 1 0 6 : 14 10 J 
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contribution for Widows’ Annuity, and L. 9 : 6 : 7| 
for the other allowances- Now, the latter of these 
sums viultiplied}3j 868, the number of livingin the 
Mortality Table iit 34 years of age,- — znA. divided hy 
900, the number of liring at 31, gives L. 9 : 0 : 0 ; 
and the former multiplied by the square of 868, and 
divided hy the square of 900, gives L. 13 : 9 : 9|. 
The sum of these, L. 22 : 9 : 9j, is the single contri- 
bution payable at 31 years of age, equivalent to an 
annual contribution of L. 1 : 13 : 8^, commencing 
at 34, and continuing till 70 years of agCi 

And we find by Problem III-, that a single 
contribution of L. 22 :9: 91 at 31 years of age, 
is equivalent to an annual contribution of L. 1, 7s- 
3d. * commencing at that age, which, consequently, 
is the contribution required, since it is eqmvalent 
to the given alhwamxs pommeming ai 3 4 years 
of age. ' ■ ■ - ' ■ 


Problem V. 

55. If a Friendly Society were formed, consist-; 
ing of persons of all ages, from 20 to 70, and this 
-society proposetl that should pay sums of 

Anmud Contributions, from the time of entry, till 
the end of their 70ih year,— it is required to deter- 
mine what Entry-money each ought to pay in addi- 
time to the annual contribution, on account of the 
difference of age at the time of entry i 


1.. decisj. L. S. D. I-, S- B. L. S. ». L. S. D. 

I&5036or 16 10 Of : 22 9 9i s; I 0 O-s 1 7 3 
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As Table VI. of Schemes I., II., III., and Table 
yill. of Scheme IV., cols. 3. contain the sums 
which an individual entering at any later age than 21 
ought to pay, in addition to his annual contribution, 
to be upon the same footing as those who entered at 
21,; it is obvious, that if the annual contributions 
and allowances adopted by the Society, were the same 
as the standard ones, and members of 21 years of 
age paid no entry-money, each person ought to pay 
a sum of entry-money equal to the sum correspond- 
ing to his age at the time of entry, as stated in these 
Tables. ’ 

But, if the contributions were different from the 
standard rates, then we should only have to 

Take from the Qd columns of Table WI. of Schemes 
II., and III, and Table VIIL of Scheme IV., 
the sums opposite the given ages in column 2. and^ 
after having reduced them by Rule 8. Art. 48., in 
the preportion of the. given Annual Contributicnis, to 
the Standard Anamcd Contributions,: add tkein toge- 
ther, and the amount is die JEntry-money required. 

Thus, suppose that the annual contributions 
are, 

5s. Annual Contribution for Sickness ; 


2s. ■ 

do. 

for Annuity in Old Age ; 

2s. 

' do. 

' for Allowances at'Death^; 

11s. 

do. 

for Annuity to Widows,; 


And the alhivanceSi as they sliould be to correspond, 
L. 0 5 If per week for Sickness ; 

5 16 0| of 4-nnuity for life after 70 ; 

5 19 11 for Funerals; and, 

8 ,1 11 for Annuity to Widows; . ^ 
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And, that no entry-numey is paid by those in their 
31st year ; then, if there were some persons in the 
Wth year of their age, they should pay each 


X(» »ec!iGi« 

2.S497, 

5.8155, 

2.2603, 

0.8172, 


or 2 


6 
5 16 
2 5 
0 16 


Ilf, 

3f, 

21, 

4," 


. C! G 

<L> Q 

o § 


AGE. 


f at IB 

Tab. ¥1. Sch. I. 

do. 

do. 

II. 

f do. 

do. 

III. 

do. 

do. VIII. IV. 


after being reduced by Rule 3. Art. 48., as follow : 

* L. 0 11 9, t-he Entry-money for Sick-allowance ; 


0 

11 

71, 

do. 

for Annuity in Old Age ; 

0 

4 

6|, 

do. 

for Funeral Allowance ; 

0 

9 

0, 

do. 

for Widows' Annuity ; 


L. 1 16 11, the entry-money for all the given allowances 
at the age of 26. 


Again, if there were some persons in the 3Qtk 
year of their age, they ought to pay down each at 
admission, ^ 


* L. 2 3 5\, the Entry-money for Sick-allon ance ; 


2 6 

If, 

do. 

Annuity in Old Age; 

0 15 

Ilf, 

do. 

Funeral Allowance ; 

1 11 

6|, 

do. 

Widows’ Annuity ; 

L.6 17 

T 

do. 

for all the Allowances. 


L. s. n. L. s. D. 

* 1 0 0:0 5 0 

1 0 0 : 0 2 0 

1 0 0 : 0 2 0 

1 0 0 : 0 11 0 

t 1 0 O : 0 6 0 

1 0 0 - 0 2 0 

4 0 0:020 
I 0 0 : 0 11 0 


C. S. D. L. 6. D. 

: 3 6 Ilf : 0 11 9 

: 5 16 : 0 11 74 

: 2 5 24 : 0 4 64 

: 0 16 4 : 0 9 0 

: 8 13 9| : 2 3 54 

: 23 1 3 : 2 6 14 

: 7 19 10 : 0 IS 114 

: 2 17 4.4 ; 1 11 64 
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For, the sums in Col. S. of Table VI. of Schemes 
I., 11., III., and Table VIII. of Scheme IV., op- 
posite age 36, are. 


L* necim. 

L- .. S, 

D. 



8.6898, 

or 8 13 

9|, 

the stock in Scheme I. 

23.0638, 

23 1 

3, 

do. 

II. 

7.9919, 

7 19 10, 

do. 

III. 

2.8682, 

2 17 


entry-money, 

IV. 


and these sums, reduced by Rule 3, arc as above. 


Peoblem VL 

56. If, in any Friendly Society, which has subsist- 
ed for any length of time, the ages of the memhers 
are given, and also those of the wives and widows 
belonging toit, with the rates of the annual contri- 
butions and allowances adopted, — it is required to 
determine from these Tables, the Stock such Society 
ought to possess, in order to be able to answer aU de- 
mands that may come against it from its mew]ters 

In Col. 4. of Table Vr. of each Sehfeme, are 
contained the values at any age from 20 to 70 of the 
standard annual contribxitions after that age ; and 
in Col. 5. of Table VL of Schemes I., 11., and- TIL, 
the values of the future standard allowances. It 
is obvious, that the difference of these is the stock or 
sum of money required to be paid do'wm at the given 
age of each individual, besides his future annual 
contributions, for answering his futiure allowances. 
These sums are contained in Col. 3. of Table 
YL, of Schemes L, II. and III. ; and, therefore, if 
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the given contributions and allowances comsponded 
to each other, as those in the Tables do, we should 
only have to take Jrom Columns 3. of these Tables, 
the stims opposite the given ages of the members 
and, after having reduced them by Buie 3. in pro- 
po7‘tion to the given ccmtributions, add them to- 
gether, and the sum would he the stock required. 

With regard to the stock for Widows’ Annuities, 
as Table VI. of Scheme IV. answers only for per- 
sons who have entered at 21 years of age, and Table 
VIII. of Scheme IV. answers only for persons at 
the age of entry, we must find the values of 
Annuities to existing Widows, and of Annui- 
ties to expected IVidows, separately, and add the 
sums. And as Col. 2. of Table VII., contains 
the value of an annuity of L. 1, to an individual, 
and consequently ^ a vridow at any age ; and 
Col. S, contains the value of an annuity of L. 1, to 
3 woman after the death of her husband, we have 
only to take the sums opposite to the given ages 
of the wives and widows, reduce them as before, 
and add them together. 


♦ If tfcje society be divided into classes, according to tlie 
ages of die members, viz. between SO and SO, 30 and 40, 40 
and 50, 50 and 60, and OO and 70, and the average age of each 
class be found by adding up all the ages, and dividing by tlie 
number in each class, the whole members of each class respeo 
tively may be considered as of this mm'age age, and the 
gregate of the results obtained upon this supposition will give 
an approximation to the result that would be obtained by cal«« 
culating Ihe stock of each individual separately, sufficiently 
hfear for my practical purpose. 
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But^ if tlie given contribiitioBS and allowances do 
not correspond to each other, as those in the Tables 
do, then we must 

Firstj take from Column 5. of Tahh F/« of 
Schemes /., //., and II I. ^ the sums opposite the given 
ages^ — after having reduced them^ bp Rule 3. 

48., in proportion to the given Allowances^’^ 
add them together ^•^and the amount is the present va* 
lue of all the Future Allowances of the Society for 
Sickness^ for Old Age^ and for Funerals* Also^ 
take from Column <f Table VIL of Scheme JF*, 
the sums opposite the ages f the widcn% and from 
Column 5. the sums opposite the ages of the wives^^ 
and after having reduced them by Rule 8., Art 48. 

proportion to the given Annuities^ add them ta^ 
geiher^ and the amount is the pi'esent value qf all the 
Future Allowances qf the Society for Widows* Col* 
led both these values into one sum^ and this is the 
value qf all the Future Allowances of the Society* 

Neart^ take from Column 4. qf Table Yl* of any 
of the Schemes^ ifw sums opposite the ^vm ages^ 
and after having reduced them by Rule 3. Art* 48. 
in proportion to the given Contrihutkm^^add them 
together^'^and the amount is the value fall the Fu** 
iure Contributions qfihe Society. 

Then deduct the latter sum from the former^ and 
the remainder is the Stock required* 

If the age of a member is above 70, the value of 
hh future allowances is found in Col 7. of 
Table V. of Sebemes II. and III. ; and the value’ of 
his future contributions is nothing, as the Schemes 
suppose menihers to cease contributing after 70 
3 ^ears of age* 
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Thus, suppose that there are in a society 100 
memhers, 

20 of whom are in the 28th year of their age, 


20 

38th • 

do. 

20 

48th 

do. 

20 

58th 

do. 

10 

68th 

do. 

10 

78th 

do. 


And suppose that 

L. 0 5 1 i is the Weekly Sick Allowance till 70 ; 

2 18 0 the Annuity for Old Age above 70 ; 

5 19 11 the Allowance for Funerals ; and, 

2 16 3 the Annuity for Widows ; 

And that 

12s. is the Annual Contribution of each member 
till hd Ifeich the 71st year of his age ; 

TheUifirsi to find the valw of the future aHovcances 
of the society for Sickness, Old Age, and Funerals. 

The sums in Col. 5. of Table VI. of Scheme I., 
II., and III., opposite age j28, 38, 48, 58, 68, and in 
Col. 7. of Table V. of Schemes II., and III., op- 
,^site 78, are respectively 


Values of the future Standard Allmeances. 


Age. 

Scheme I* 

Scheme II. 

Scheme III. 

28 

20.4899 

25.6356 

20.8397 

38 

25.3178 

42.8284 

24.3932 

48 

32.0216 

74.5203 

29.4766 

58 

36.4695 

138.0823 

36.0119 

68 

25.7957 

800.4241 

44.3547 

78 


309.4756 

52.0194 


The sums opposite the tour firs't ages being mul- 
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4.93 


tiplied by 20, the niunber of members at those ages, 
and tb.ose opposite the two last by 10, the munber 
of members at those ages, we get 


Age. 

28 

409.7980 

512.7120 

406.7940 


506.3560 

856.5680 

487.8640 

48 

640.6320 

1490.4060 

589.5320 

58 

729.3900 

2761.6460 

720.2380 

68 

257.9570 

3004.2410 

443.5470 

78 

- 

3094.7560 

520.1940 


2544.1330 

11720.3290 

8168.1690 


And tliese sums being reduced by Rule 3., Art. 48., 
in proportion to the above given allowances, we have 

* L. 636,0332, or L. 636 0 8, value of future Sick Al- 
lowances ; 

586.0164, or 586 0 3p, do. of future Annuities 
» for Old Age; 

316.8169, or 316 16 4, do. of future Funeral 

Allowances; . 

L. 1538.8665 or L.1538 17 3|, the present value of all 
the future allowances to the members of the Society for 
Sickness, Old Age, and Funer^s. 

Again, to find the present value of the future al- 
lowances to the widows of members. 

Let us suppose, that there are belonging to mem- 
bers of the Society, 65 wives, and 35 widows, of 


I„ S. D. L. S. D. L. S. n. h- S. D. 

* 1 0 7 ; 0 5 1 | : : 2544 2 8 : 636 0 8 

58 0 2|: 2 18 0 ;; 11720 6 7 : 586 0 Sf 

59 19 2 ; 5 19 11 3168 3 4^ ; .316 l6 4 



494 


FRIENDLY SOCIETIES. 


whom there are 


of 28 years of age 18 Wives and 2 Widows 

38 

16 

4 

48 

14 

6 

58 

11 

9 

68 

4 

6 

78 

2 

8 

* 

65 Wives and 35 Widows^. 

The sums in Cols. 2. and 5. of Table VII., Scheme 

IV., opposite the given ages, are 

respectively 

Age. 

Widols's. 

Wwes. 

28 

L. 17.496 

L. 3.245 

38 

15.791 

3.264 

48 

13.695 

3.145 

58 

11.019 

2.912 

68 

7.900 

2.554 

78 

SMS 

J.876 

These Sums, multiplied by the respective numbers 

of Mves and widows of the given ages, become 

• Tliese are 

nearly the numbers of wives and widows that 

would have existed:, according to the law of mortality, had all 

the members of the society entered it in 

the 21st year of their 

age, and been married to womeii of the same age as them'« 
selves, and had no second marriages tahen place. For, 

Mo, in 

No. ill Nb, of 

No. of 

Meat. Table. 

Tables. Women. 

Widows, 

9S0 

74 : ; 20 : 

1,6 or 2 nearly. 

8£4 

152 ; : 20 : 

S.7 

701 

214 : : 20 : 

6-0 6 

S60 

£50 : : 20 : 

9.0 9 

m 

2S7 : : 10 : 

6-2 6 

163 

136 : : 10 - : 

8.3 8 
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Age. 

Widows. 

Wwes, 

28 

L. 34.992 • 

L. 58.410 

38 

68.164 

52.224 

48 

82.170 

44.030 

58 

99.171 

32.032 

68 

47.400 

10.216 

78 

42.680 

8.752 


L. 369.577 

L. 200.664 


The amount ofthesesumsis, L.570.241,orL.570, 
4s. 9|tl- ; an cl this sum, being increased in the propor- 
tion oflL. 1, the annuity assumed in the Tables, to 
L. 2 : 16 : 3, the annuity adopted by the Society, be- 
comes L. 1603, 16s.*, which is the present value 
of all the future allowances to widows. And this 
sum, added to the value of the other future allow- 
ances, L. 1538 : 17 : 3f, makes the total value of all 
the future allowances L. 3142 : 13 : Sj. 

Neoct, to find the value of the future contrihv^ 
tions of the society. 

The sums in Col. 4. of Table VI. of each Scheme, 
opposite ages 28, 38, 48, 58, »d 68, are respectively 

Age- 

28 L. 17*0542 Valua that of ftture conlributions* 


38 

15.0522 do. 

do. 

48 

12.4106 ^0. 

do* 

58 

8.6888 

do* 

68 

217211- do 

do* 


Tim first four of these sums being multiplied by 


• L. 1 0 0 : 570 4 9i : : 2 16 S : l603 16 0 
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20, and the last ])r 30, tlje number of members at 
those aws. n’e have 

Age. 

SSL. 341.0840, lalue of fiit. contribs. of memb. at that age. 


38 

301-0440, 

do. 

do. 

48 

248.2120, 

do. 

do. 

58 

172.7760, 

do. 

do. 

68 

27.2140, 

do. 

do. 


L. 1090.8300, or L. 1090 : 6 ; 7|, the present value 
of all the future contributions, at the rate of the 
standard annual contribution of L. 1. 

But as the given contribution is 12s., this sum 
must be redueea, by Rule 3. Art. 48., in the pro- 
portion of L. 1 to 12s., — and it becomes L. 654, 2s. 
ll^d. which must be the present value of ail the 
jFiittire contributions of the society. 

l^oW, the value of the future alloimnces was 
found above to be L. 3142 : 13 : 3^ and as the 
value of future contrihitions is found to be L. 654, 
2s. il]d., — the difference of these sums, which is 
L. 2488 : 10 : 4|, ought to be the stock of the so- 
ciety or the money in hand, necessary for fulfil- 
ling all the obligations of the society. 

•L.l 0 0 : L.0 12 0::L.1090 6 7i ■■ L.654 2 llj 

t It is obvious, that if the annual i^tributions, instead of 
ceasing at 70 years of age, continue to be paid during life, as 
is commonly the case, the value of the future contributions will 
be more than what is here found; and that, 6" <^he annuity for 
old age do not commence at 70, but only when the member 
becomes actually superannuated, the present value of this al- 
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Problem VIL 

57. If it should be thought proper to defer the 
distribution of the Allowances for any given number 
of years after the commencement of the Annual 
Contributions, — ^it is required to determine, 

1st, To what the allowances in the Tables, coni- 
niencing at any given age *, must be increased, in 
order to be equivalent to the standa'M annual con- 
tribution of the Tables. 

Qd, To what the annual contributions in the 
Tables, commencing at any given age f, must be 
diminished, if the standard allowances remain the 
*same as in the Tables. 


lowance will be somewbat less than here found.— See Appen* 

dix to the Tables. 

If in a society an allowance is made for tlie funerals of cliil- 
dren under 15, we may suppose 2 cHldren's funerals for eacli 
Hinefal of a member. 

If annuities arc given to. the widows arising, fotn second 
marriages, without a second .contribution being imposed^ upon 
the person marrying a;' second time, we .may suppose the an- 
nuities in the tables, commencing at- any age, to be diramished 
a fourth part on that account; and if the widow's annuity falls to 
the children under 12 years of age, in the event of her decease, 
and continues till, they be of that' age, we may suppose the an- 
nuities to be lessened a sixth part Consequently, in balan- 
cing the affairs of societies, where such allowances are made; 
it will be necessary to increase, the' value of the annuities by a, 
third part ill die former case, and by 'a fifth in tlielatter* 

^ See, Table VI. of Scheme I, II, and IIL; and Table 
VlIL of Scheme IV*.- cols. 7. 

t Ibid. cols. 6.' 

VOL. 'vi. ,. ' 1 i 
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First Case. 

1 * To & k 1 tlie increme of allowances commeii-' 
dug at any age^ wlieii the allowances are deferred, 
Discount^ at ^ per cent compound mteresi^ the 
hie of the Future Annual ContrUutions in the TaUeSy 
at the age x&hen the Allowances are supposed to com-- 
menccy for as many years as the Contrihuilom are 
mpposed tojiave existed previous to the Distributions^ 
Multiply the result hy the chance f a person 
living^frcnn the commencement of the ContrihutionSy 
itU the commencement of the Distributions^ and in the 
case of the mdow^ fund^ hy the square f that chance. 
The product is the Single ContrihuiioUj payable ai 
* the commencement of the Annual CmiiriiutimSy 
valent to the Allowances in the Tables^ commencing at 
the age when the Distrihutwns begin. 

And the Allowance commencing at that agCj is just 
^ be ificremed in the proportion of ihe Singh Coniri-> 
buiim so fotmd^ to tlw vahteqfthe Future Contiibu-^ 
Hons in the Tables^ at the age when the Annual Con^ 
tributimis begin -f. 

To illustrate this probleni^^ by an example in the 
mm of allowances for sickness, 

Lefeiis suppose, that the age at which the anuml 
emtributi&m emmeme is 26, — and that at which 
the distiibntioB of allowances: begins is 31,— and, 
consequently, that the eontributions commence five 
years before the distributions : 


* Se^ first Note at Art» 54- 

+ The principle of this rale, atid of those in the following 
Problems, is the same as that of the role in Problem I¥. 
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Then, the value of the future annual contrihu- 
tions of L. 1 at 31 years of age, is, (Table VI. of any 
of the Schemes, col. 4,,) L. 16.5036, which, dis- 
counted for 5 years at 4 per cent., by Rule 4., Art. 
49-, is reduced to L. 13.5647*, — and this sum, 
multiplied by 900, the number in the blortality 
Table alive at 31 years of age, — and divided by 
950, the number alive at 26, becomes L. 12.8508 f, 
— ^which is the single contribution, payable at 26, — 
equivalent to a weekly allowance for sickness, of 
L. 0.782168 (Table VI. of Scheme I., col. 7.), be- 
ginning at 31 years of age. 

But, L. 17.3871 is the value of the futivre an- 
nual contrihutions of L. 1 at 26 years of age, (Ta- 
ble VI. of any of the Schemes col. 4.), or the sin- 
gle contribution equivalent to an annual contri- 
bution of L. 1, from that age to 70 ; — therefore, we 
have this proportion ; 

As L. 12.8508, the single contribution found above : 

To L.17.3871, the angle contribution at 26 in the 
Table : : 

So L. 0.7821 68, the allowance at 31 in the Table : 

To L.1.05827, the increased allowawe required. 

Second Case. 

2. To find tbe diminution of the annual contri- 
hution commencing at any age, when the allowanew 
are defeiTed. 


« 1.00000 : .821027 = = 16.5036 i 13.5647- 
t 13.5647 X 900 -j- 950 = 12.8508. 
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Diminuh the Annual Cmtrlbidion in the Tuble&, 
eommencmg at the age when the Dhtrilutions beghi) 
in projportim as ihe AHmantes commencing at the 
same age, are less than the Allowances when increased 
by the former case. 

Thus to take the former example, the annual con- 
tribution, commencing at 31 years of age, equivalent 
to the standard allowance, commencing at the same 
age, is L. 1.3165 ; and therefore we have this pro- 
portion : 

As L. 1.05827, the allowance found in fonner case . 

To L.O 782168, the allowance at 31 in the Table: : 

So L. 1.31650, the annual contribution at 31 in the 
Table : 

To L.0.973026, the diminished annual contribution re.^ 
quired *. 

Problem VIII. 

58. If it should be thought proper to terminate the 
Annual Contributions any given number of years 
before the period fixed for their termination in the 
Tables, while the duration of the Allowances is the 
same as in the Tables, -^it is required to deter- 
mine, 

1st, To wliat the aUowancee, in the Tables, com- 
mencing at any given age, must Toe diminished, in 


* As the prodnetofthe second and third terms in this pro- 
portion is always the standard allowance, it is only necessary 
to divide the standard allowance by the allowance found in 

the first case. Thus, —^725 _ 
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order to be equivalent to the standard annual eon^ 
tribution of the Tables. 

2c?, To what the annual contribution in the Ta- 
bles, commencing at any given age, must be in- 
creased, if the standard allowances remain the 
same as in the Tables, 

First Case. 

1. To find the decrease of allowances, commen- 
cing at any age, when the duration of the contribu- 
tions is shortened, 

Dismtmi^ at 4 per cent, compound kUerest, the va- 
lue of the Future Annual Contributions in the Tables, 
at the age when the Contributions are supposed to 
, cease, for as many years as they are supposed to have 
continued ; 

Multiply the result by the chance * of a person liv- 
ing from the commencement till the given termination 
of the Contributions, — and subtract the product from 
the value (f the Future Contributions in the Tables at 
the age when they begin ; — the remainder is the value 
of the reduced Future Contributions ; 

And the aUcmemee commencing at that age is just 
to be reduced in Ae proportion, of the value so found 
to the value of the Future Contributions in the Tables. 

Thus, let us suppose that the annual contribu- 
tions commence at 21 years of age, and terminate at 
61, while the allowances for sickness commence at 
21, and do not terminate till 71- 

Then L, 7.1765, the value of the future contribu- 
tions of L. 1 at 61 (Table VI. of any of the Schemes, 
col. 4.), discounted by Rule 4. art. 49. at 4i per cent. 


* See first note at Art. 54. 
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for 40 years, the uumberof years between 21 and 
6 1 , is L. 1.494786* 

And this sum multiplied by 512, the number of 
living in the Mortality Table at 61^ — and divid- 
ed by 1000, the number of living at 21, becomes 
L. 0.76533 f, — ^which is the single contribution 
payable at 21 , equivalent to the annual contribu- 
tion of L. 1 above 60. 

But L 18.1173, is the value at 21 of all the fu- 
ture annual contributions, — and, therefore, if we sub- 
tract L. 0.76533, from that sum, we get L. 17.3520, 
the value at 21 of the future annual contributions 
of L. 1 till 61. The weekly allowance for sickness 
commencing at 21, equivalent to an annual contri- 
bution of L. 1 from 20 to 71, is L. 1.029725 ; and, 
therefore, we have this proportion : 

As li. 18.1173, the value at 21 of the fut. contrib. till 71 : 
To la. 17.3520, the value at 21 of the fut. contrib. till 61 : ; 
So L. 1.029725, the allowance at 21 in the Table : 

To L. 0.9S623, the decreased cdlmiance required. 

Second Case. 

To find the increase of the annual contribution, 
commencing at any age, when the duration of the 
contributions is shortened. 

Increase the Annual Contribution in the Tables, 
commencing at the given age, in proportion as the 
Allowances in the Tables conmeming at the same age, 
aie greater than the Allowances when diminished by 
the Jbrmer case. 

“* 1.000000: .208289 “ 7.1765 il.4P786. 

1 1.494786 X 512 -f. 1000 = 0.76583. 



APPLICATION OF THE TABLES 


503 


Thus, to take the former example, we have this 
proportion : 

As L. 0.98623, the allowance found in the former c£^ : 

To L. 1.029726, the allowance at 21 in the Table : : 

So L. 1.00000, the annual contrib. at 21 in the Table : 

To L. 1.044!!, 0ie increased mnual conirib. required. 

Feoblem IX. 

59. If the schemes he (Mered^cm those in the Ta- 
bles, as supposed in the two last problems, by deferring 
the Distribution of Alhwances fox some years qfi&r 
the commencement of the Contributions, — or termi- 
nating the Contributions some years before the ter- 
mination of the Allowances, — it is required in these 
cases to determine the values at any age of the fu- 
ture contributions and distributions, and, eonse- 
qwntly, the individual stocks 

If the annua] contributions or distributions con- 
tinue, till the age fixed in the tables for terminating 
them, — to find the values, at any age, of dther ; 

Reduce the values of the Future Contributions and 
Distributions in the Tables, at that age,in proportion 
to the Armvxd Contribution or Jllowance given. 

But if the distributions commence at a later age 
than the contributions,— then to find the value of the 
future distributioTis at any age betwixt the com- 


• This problem is not applicable to the Widows’ Fund, in 
■which the Stock is found in a different manner, as in Problem 


VI. 
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mencement of the contributions and distributions, 
we must 

Discount, at 4 cent, compound interest, the va- 
lue of the Future tUstrilndions in the Tables at the age 
when they commence {after being reduced as above'), 
for the number ef years betwixt that age andthe age 
when the value is sought, — and multiply the result 
by the chance of a person living from the one period 
to the other ; — the product is the value required. 

. And, if the contributions terminate at an earlier 
age than the allowances, — then to find the values of 
tko future contributions at any age, we must 

Discount, at 4s per cent, compound interest, the va- 
lue of tJie Future Cmitriiutions in the Tables, at- the 
age when the Contrihidims cease, for as many years 
as intervene betwixt that age and the age at which 
value is sought multiply the resuM by the 
[ cnem one perifid to the 

other, -^and subtract the product from the vcdueofthe 
ConU button at the given age in the Tables ;—the 
remainder is the value required. 

To illustrate this problem, by an example from 
Scheme I., let it be required to find the individual 
stock at M years of age, 

1st, Cki the supposition, that the annual contri- 
bution of L.1 coiHMences at 26 yeaps of age, and 
continues till 71 ; while the corresponding allow- 
ances commence at 31, and continue till the same age, 
On the supposition that the annuab contri- 
bution of L. 1 begins at 21, and temmates at 61 
years of age, while the corresponding allowances, 
beginning at 21, continue 71 years of age. 
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First Case. 

It was found, by case first of Problem VII., that 
a sum of L. 17.3871, paid at 26 years of age, which 
is equivalent to an annual contribution of L. 1, after 
that age, corresponds to an allowance for sickness of 
L, 1.05837, commencing at .81 ; — ^but, by Table VI. 
of Scheme I.; col. 5., a sum of L. 21.7270, paid at 
SI, is equivalent to the standa7'd allovcance of 
L. 1.039735, commencing at the same age; — there- 
fore, since L.1.039735 is to L.1.05837, as L.21.7370 
is to L. 33.3393, — this last must be the sum payable 
at 31, equivalent to an allowance of L. 1.05837, — 
or must be the value, at that age, of the future al- 
lowances, when these allowances are at the rate of 
L. 1.05837. This sum of L. 23.3293, discounted 
at 4 per cent, for tjiree years, the number of years 
betwixt 31 years of age, when the distributions com- 
mence, and 38 when the value is to be ascertained, — 
and multiplied by the chance * of a person li- 
ving from 38 to SI, becomes L. 19.2104 f,-— which 
is the value, at 38 years of age, of the future allow-' 
ances of L, 1.05827, commencing at 31. 

Now, the value of \h.e future contributions, at the 
standard rate in the Tables, at 28 years of age, is 
L. 17.0542 ; — and, since the stock is always the dif- 
ference between the value of the future contribu- 
tions mid. the value of the future allowances, — this 
sum, subtracted from L. 19.2104, the value of the 
fiiture allowances found above, leaves L. 2.1563, for 
the individual stock, at 28 years of age, when the 


• See first note at Art. 54*. 
t .88-8906 X 22.3293 X ^ = 19.2iOL 
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«oiitributions eonimence at 26, and the correspond- 
ing allowances at 31. 

Second Case. 

The decreased allowance at 21, corresponding to 
the annual contribution of L. 1, when terminated at 
61, was formd, by case first of Problem VIII., to 
be L. 0.98623 ; therefore, since L. 1.029725, the 
standard allowance, is to L. 20.4899, the value of fu- 
ture allowances at 28 in the Tables, as L. 0.98623, 
is to L. 19.6244, — this last is the value of the future 
alhucances of L. 0.98623, at 28 years of age. 

The number of years betwixt 28 and 61 is 
33, and the value of tlie future contributions at 61 
years of age, in the Tables, is L. 7.1765. This sum, 
when discounted at 4 per cent., for 33 years, and 

512 * * 

multiplied by the chance * of a person living 
from 28 to 61, becomes L. 1.0829271; — which, 
subtracted from L. 17.0542, the value at 28 of 
the fixture contributions in the Tables, — leaves 
L. 15.9713 for the value of the future contribu- 
tions, when they cease at 61 years of age. 

Now, the value of the fixture distributions found 
above, was L. 19.6244, from which L. 15.9713 be- 
ing subtracted, there remains L. 3.6531 for the in- 
dividual stock at 28 years of age, when the annual 
eontxibutions tenninate at 61, and the allowances 
continue till 71. 

* See first note at art. 54* 

t L. 7-1765 X .274094 X 1.082927. 
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PRACTICAL TABLES. 

TABLE I.^WEEKIY SICK ALLOWANCE, 

Sliewing— -Tlie, Weekly Allowances for Sickiiess after any' 
given Age between SO and 46 till 70^ corresponding to 
the Annual Contributions under mentionedj commen- 
cing at the given^ age, and terminating at the end of the 
70 th year of age. 

An Annual Contribution from the age of entry, will afford 
from that age the Weekly Sick Money noted under the 
Contribution, and opposite the Age of Entry . 
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ExAMFjt®.— All 'Entrant, at 2B years of age,,, contributing 4s. annually ft'om' 
that age during life tilt completing, his tOtii year, Is entitled to 3s. M, of 
weekly sick money for the same period. 
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^TABLE ll,--ANNUITY FOR OLD AGE, 

Shewing— Tlie Aiinoilies for Life after 70 yekn of' age^ ct)tre- 
spooding’ to , the Annual Contributions ' under' mentioned^' 
commencing' at any given age between SO and 46^ and ter- 
minating at the end of the 70ih year of age. 

An Annual Contribution from the Age of Entry will afford the 
Annuity during Life after 70 years of sige^ noted under 
the Annual Contribution^ opposite the age of Entry» 
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ExA'MPij«.«An. Entrant at^ 2,6 j^rs of a|e:, contributing 2s. 6d* aii!raal!3'' from thM 
age; during life till com|jlstfcg bis TOth year, is entitled to £5 : 8 :'6 
, ' num diring life after 70. ' ^ ‘ " 
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TABLE m,-«^FUNERAL ALLOWANCE, 

Shewing*— The Allowances payable at Death for Eunerals^, or 
other purposes, corresponding to the Animal Contributions 
under mentioned, commencing at any giTen age between 20 
and 46, and terminating at the end of the 70th year of age. 

An Annual Contribution from the Age of Entry will afford, 
at the Death of each Member, the sum noted under the 
Annual Contribution, opposite the Age of Entry. 
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Entrant at 27; years .of aige,,,c:ontril>atiag 2s. aanaally from tbat 
^ tefeg life till oomrMti^Efe.7{>tli.yea^, .oto, at' whatever period he dies, 
fi‘©cure4“Sahl, of £.5 : 3 r 4, ^yable at' hfe death, for Funeral-expences or other 

■ iVofo.— If a "similar pro-vision "of hke''amoant' fe"&sixcd for the FuomI of a 
Member’s Wife or "Widow, the Annual Contiihution shoold be doubled. 
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TABLE IV.— ANNUirr, 


Shewngj— The Atmuities for Life to a WoiBan^ after the 
death of her Hosbandj corresponding to the Annnai 
Contributions under mentioned, commencing at any age 
between W and 46, and terminating at the end of tlie 
TOtli year of age. 

An Annual Contribution from the Age of Entry, will afford 
tlie Annuity for Life to the Widow noted under the 
Annual Contribution,, oppositeThe Age of , Entry. 



Example. — An Entmn't at years of age, contril)uting Ss. annually from 


tisat age during life till completing his TOth year, can, at whatever pe» 


riod'he dies, secure to his widow a sum of £ 1 s 4 : 11 per aiinuiB during' 


her life, 'to commence at his dmh. 
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TABLE V. 

5s. WeeMy Sick Allowance. 

Shewing what Annual Contribution^ commencing at any 
given age between 20 and 465 and continuing till 70^ 
is required for wa allowance of 5s. for each week of Sick- 
ness during the period of Contribution. 
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Example.— T o an Entrant at the age of 29, a weekly sick allowance of 5s, 
from that age till completing bis YOth year, will require an Annual Con^* 
tributioa of 6s. during the same period, if he live so long. 


TABLE VI. 

£5 Annuity for Old Age. 

Shewing what Aiiuiml Contribution^ commencing at any 
given age^j between 20 and 46, and continuing till 70^ is 
required for an annuity of £B for life after 70. 



1 Contri- 
bution. 

6 

fee 

< 

Contri- 

bution. 


Contri- 

bution. 

Age. 

Contri- 

bution. 

9 

bD 

Contri- 

bution. 


£ 

S. D, 


£ 

s. ». 


£ 

s# 

D. 1 


£ 

s. n. 


£ 

s. 


tl 

0 

1 6| 

26 

0 

2 34 

31 

0 

3 

lil 

36 

0 

4 3 

41 

0 

6 

04 

22 

0 

1 n 

27 

0 

2 54 

32 

0 

3 

S4| 

37 

0 

4 7 

42 

a 

6 

6 

23 

0 

1 11 

28 

0 

2 7 

S3 

0 

3 

HI 

38 

0 

4 10| 

43 

0 

7 

0 

24 

0 

2 0| 

29 

0 

2 9 

34 

0 

3 

9 

39 

0 

5 3 

44 

0 

7 

64 

25 

0 

2 2 

30 

0 

2 11 

35 

0 

4 

m 

40 

0 

5 74 

45 


8 

i! 


To an Entrant at the age of 35, an Annuity of £ 5 for Efe after 
70^ will require an Annual Contribution of 4si from the age of entry tiH 
completing his 70th year, if he live so long. 
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TABLE VII. 

£ 5 Funeral Money, 

Shewing what Annual Contribution, commencing at any 
given age between 20 and 46, and continuing till 70, is 
required for an Allowance of 5 to defray the Funeral 
Expenses of a Member. 


cu 

biD 

< 

Gontii- 
bution. 1 

9 

tD 

< 

Contri- 

bution. 

V 

< 

Contri- 

bution. 

6 

c« 

< 

Contri- 

bution. 

cr 

< 

Conti 1 - 1 
bution. 1 


£ 

s. 

». 


£ 

s. n.l 


£ 

s. ». 


£ 

Sr n. 

i 

.£ 

s. 


21 

0 

1 

8 

26 

0 

iBil 

31 

0 

2 2 

36 

0 

2 6i 

41 

0 

3 

0 

22 

0 

1 

Si 

27 

El 

1 II 

32: 

0 

2 2| 

3t 

0 

t 7k 

m 

'o 

3 

li 

23 

El 

1 


28 

0 

1 111 

'33 0 

2 3^ 

3$ 

0 

S Si 

mo 

$ 

2f 

24 

El 

1 

94 

29 

0 


340 

2 4!,! 

39 

0 

2 9| 

44 0 

3 

4 

25 

0 

1 

10 j 

30 

1 

2 u! 

|35 0 

2 b>. 

40 

iO 

1 

2 10|: 

.45 0 

S 

0 


Example. — ^To an Entrant at the age of 41, an allovianceof 5 at Ills 
death require an Annual Contiibutiou of 3s. from the age of entry 
till completing his 70th year, if he live so long. 


If the Funeral Expenses of a Member’s Wife axe also to he provided for to 
the same amount, the Contribution must be douhled. 


TABLE VIIL 

£ 5 Widoxifs Jnnmiy* 

Shewing what Annual Contribution, commencing at any 
given age between 20 and dO, and coniinoing till W, is 
required for an annuity of ^5 for life to the Widow. 


0) 

bJO 

Contri- 
bution r 

a 

fcs 

< 

Conin- 

bution. 

< 

Conti i- j 
bution. 1 

<5 

Contii- 

bution. 

7| 

4 

4! 

42 

43 

■u 

4S 

Conti 1- 
butwm* 

21 

22 

23 

24 

25 

£ s. n. 
0 17 9i 
U 17 11 

0 18 1 

0 IS 2| 
0 18 4| 

26 

27 

28 
* 29 

30 

£ 9. D. 

0 18 U 

,0 18 9| 
0 19 0 
,0 19 $1 
0 19 -Bf 

31 

33 

S4 

.35 

£ s. n, i 
0 19 9|| 
'l 0 Of! 

il 0 s 

11 0 8 
[1 0 9i 

36 

,37 

38 

39! 

40- 

£ s. n. 

1 1 0|‘ 
1 1 4| 

1 1 s 1 

1 1 It 1 

,1 2 

\ . 

£ 9. B. 
12 6 

1 2 10 

1 3 2| 

1 3 f, 
1 4 0*. 


Kxakplb-.—To an Entrant at the age of an Annuity of 5 for life to hl« 
widow, will require an Annual Contribution of £l : 2 . iO from the age 
of entry till completing his TOth year, if he Ike so long* 

K 1c 


VOL. VI. 
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TABLE IX. 

Of cPl Entry Money Equivalents ; 

Shewing what Annual Contribution, commencing at any 
given age, between 20 and 46, and continuing till 70, 
is equivalent to a Single Contribution, or Entry-money, 
of 1 at the given age. 


o 

be 

< 

Contri- 

bution. 

< 

Contri- 

bution. 

1 

'a 

Contri- 

bution, 

cC 

Contri- 

bution. 

g5 

bjn 

< 

Contri- 
bution. - 


£ 

s. 

B. 


£ 

s. 

D. 


J 

s. 



£ s. a. 


£ 

8. 

D. 

2.1 

0 

I 

h\ 

20 

0 

1 


31 

0 

1 

21/ 

36 

0 1.3.^ 

41 

0 

1 

4f 

22 0 

1 

U 

27 

0 

1 

2 

32*0 

1 

21 

'37 

0 1 3| 

421 

0 

1 

5 

23 0 

1 

1}/ 

28, 

0 

1 

2 

33j0 

1 

2i 

;38 

0 14 

43 

0 

1 

5i 

24 0 

1 

li.i 

29 1 

0 

1 


34 0 

1 

3 |,39, 

0 1 

44 

0 

1 

5| 

25 0 

1 

nil 

30j0 

I 

21 

35 0 

1 

31 40| 

0 1 4y 

45 

0 

1 

6 


Esamp^k. — ^T o an Entrant at the age of 28, £ I of Entry-money will be 
equivalent to an Annual Contribution of Is. 2d. from that age tiU com- 
pleting his 70th year, if he live so long. 


DEFERBED ALLOWANCES. 

TABLE X. 

Shewing to wiiat the Annua! Contribution of £1^ com- 
mencing at any age between 20 and 46, and continuing 
till 70, is reduced, in order to be equi%mlent to tlie Al- 
lowances in the Tables, corresponding to an Annual 
Contribution of i?l, when they commence S years later 
than the given Age, 


d 

Contri- 

bution. 

a 

r 

Contri- 

bution. 

c3 

CJD 

-Sj 

Contri- 

bution. 

F 

fee 

;<£} 

Contri- 

bution. 

, 

< 

Contri- 

bution. 


£ S, D* 


£ s. 

D. 


£ s. ». 


£ S. D. 


£ s. n. 

21 

0 16 10 

m 

0 16 

8| 

31 

0 16 Ql 

m 

0 16 

!41|0 16 04 

22 

0 16 Of 

27 

0 16 

H 

i32 



0 16 31 

j42 0 15 1I| 

23 

0 16 9A 

28 

0 16 

7| 

|33 0 16 54 

38,0 16 24 

43 0 15 lOf 

24* 

0 16 9i 

20 

0 16 

n 

|34’0 16 5 


44 0 15 9| 

25^0 16 9 1 

30 

0 36 

7 

j35|0 16 ill 

40;0 16 

45 0 15 84 


In the case of Allowances to Widows, the above Contributions are di- 
minished dd. at 2i years of age, and. this diminution gradually in- 
creases to Pd, at 45 years of age. 

EsiAMPcE.— An Entrant at the age of 21, coutribnting annually 16s, lOd. 
for each allowance from that age till completing his TOth year, if he live 
so long, but receiving no allowances durint^i*8 years after entry, is en- 
titled, if he survive that period, to the allov^hces in the Practical Tables 
I. II. and III. corresponding to an Annual Chptrihution of £i, opposite 
the age of 24, viz:, 19s. l|d., £4^: 17 ; aiid £55 : 16 : 7f ; and by 
contributing 6d. less, or 16s. 44., his Widow » entitled to the allowance 
in Table IV,, £5 ; 9 ; 7|, If he dies within the 3 years, no allowances 
are payable. 
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TABLE XI. 

« t> 

Shewing to what the Weekly Allowances for Sickness, com- 
mencing at any age between 23 and 46, and contiiining 
till 70, are increased, in order to be equivalent to the 
Annual Contribution of i?!, commencing 3 years pre- 
vious to the given Age, and continuing till 70. 



Distii- 

bution. 

eiJ 

fcfj 

< 

Distri- 

bution. 

< 

Distri- 

bution. 

•< 

Distri- 

bution. 

'g 

fctC 

< 



Distri- 

bution. 


£ s. ». 


I 

s. ». 


£ s. 

x». 


'BjRHjl' 

■ 

£ s. n. 

21 


26 

1 

1 71 


0 18 

0| 

36 

0 16 0|' 

41 

0 13 4J 



27 

1 

3 04 

32 

0 IS 

n 

ST 

0 16 6 

42 

0 12 lOJ 

23 


28 

1 

0 5} 

33 

0 17 

8 

38 

0 14 1L| 

43 

0 12 4i 

24 

1 2 8| 

29 

0 

19 11 

34 

0 17 

n 

39 

0 14 5 

44 

0 11 10| 

2S 

12 2 

30 

0 

19 4| 

[35;0 16 

7 

40 

0 13 I0| 

'46j0 11 5|| 


Example. — A n Entrant at the a«e of 26, contubntiiig annuallj £1 from 
that age till completing his 70th year, if he live so long, but receiving 
no allowances dating 3 years after entry, is entitled, if he survive that 
period, to a Weekly Sick Allowance of 10s. lid,, the sum opposite age 
20 in this Table, ftom that age till 70. 


TABLE XII. 

Shewing to what the Euneral Allowances, commencing at 
any age between 23 and 46, are increased, in order to be 
equivalent to the Annual Contribution of com- 
mencing 3 years previous to the given age, and conti- 
nuing till 70. 


ft) 

taD 

<i 

Distri- 

bution. 

«u 

too 

Distri- 

bution. 

fee 

<5 

Di‘‘tri- 

bulion. 

5 

fcC 

Distri- 

bution. 

< 

DKtri- 

bufion. 


£ $• t>. 


£ s. n. 


£ 3 . 

n. 


£ 

s. 



£ s. n. 

21 


26 

63 3 6 

31 

55 6 

9J 

36 

48 

1 

H 

41 

41 2 3 

12 


27 

61 12 3 

32^ 

53 15 

0| 

37' 

46 

12 

H 

42 

39 15 9.| 

23 


^28 

60 0 111 

S3 62 6 

8f 

ssj 

45 

4 

0| 

43 

38 9 4 

24 

66 S 

20 

9 8 

34 60 18 

5 

SB- 

43 

15 

1 

44* 

37 t 10 

j26j64 14 8 1 

30 

m 18 34 

3S49 10 

0 

40: 

42 

S 

8i 

45 

35 16 24 


ExiMPiiis.— Au Entrant at the age of 31, contributing annually £l from 
'that age till completing his 70th year, if he live so long, entitles his fa- 
mily at his death, at whatever period it happens, provided he survive 3 
years after entry, to £S0 : 18 : 5, the sum opposite age 31 in this Table ; 
Imt if he dies within that period, hy family is deharied from any claim# 

K k 2 
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TABLE XIII« 

Shewing to what the Annuities for Widows^ commeiicing 
at any age between and 46, are increased^ in order to 
be equivalent to the Annual Contribution of ^1, com- 
mencing 3 years previous to the given Age^ and con- 
tinuing till 70. 


§3 

< 

Distri- 

bution. 


Distri- 

bution. 

d 

tc 

< 

Distri- 

bution, 

j 6 

&o 

Distri- 

bution. 

Age. 1 

Distri- 

bution. 


£ s. n. 


£ S. D. 


£ 

s* 

D. 


£ s. 

D. 


£ S. D, 

21 


26 

6 11 10| 

31 

6 

5 

8 

m 

EM 

H 

41 

5 14 4 

22 


27 

6 10 9 

32 

6 

4 


37 

5 18 

8| 

42 

|5 13 2| 

,23 


2S 

6 9 7J 

33 

6 

3 

2i 

38 

5 17 

3i 

43 

[5 12 0| 

24 

0 14 2| 

29 

6 S 4i 

34 

6 

2* 

3i 

39 

5 15 

H 

44 

jS 10 8| 

25 

6 13 Oi 

30 

6 7 Of 

35 

6 

1 

24! 

40 

5 IS 

Si 

45 

5 9 2i 


Example, — A n Entrant at the age of 4 I 3 contributing annually £ 1 from 
that age till completing his 70th year, if he live so long, entitles his 
Widow at Ms death, at whatever period it happens, provided he survive 
S years after entry, to an Annnity for life of £ 5 ; 10 s S the sum op« 
posite age 44 ih this Table ; but if he dies within that period, his Wi» 
dow has no cMm for any Annuity. 
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APPENDIX 

TO 

THE TABLES. 


60. In tlie preceding Schemes, we supposed the Amanal 
'Contributions to cease in the TOth year of age, if the life 
did not fail before that time, on account of the difficulty 
felt by members of Friendly Societies in paying their Con- 
tributions after that age ; but, if we had supposed the An- 
nual Contributbns to continue during life, even after 70 
years of age, we should hare had, instead of the values of 
Future Contrihutimis in Column 4 of Table VI. of each 
Scheme, the values of Future Cmdributims in Column 2. 
of Table VH. of Scheme IV. 

61. We supposed also, that the allowances for sickneffl 
terminated at the end of the 70th year of age, and became 
an annuity for life after that age. This was done, bajause 
we had no certain data for ascertaining the number of weeks 
of inability to work above 70. But if we had supposed 
the sickness or inability to work to increase at the same ao 
celeratrf rate after 70, as during the few years before it, 
till complete superannuation, and had provided a weekly 
allowance for the whole of it, we should have had, instead 
of the values of the Future AMowancee in Column 5. of 
Table VI* of Schemes I. and II., the following 
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TABLE, 

Shewing the Value, at any age above 20, of an Annual 
Distribution of L.O'T^^ISSTS, or 14s. 5d. for each week 
of Inability to work during life after that age. 


o 

Value of 
Future 
Bistrib. 

too 

< 

Value of 
Future 
Bistrib. 

1 & 
< 

Value of 
Future 
Bistrib. 

5 

tc 

< 

Value of 
Future 
Bistrib. 

c 

b£ 

< 

Value of 
Future 
Bistrib. 

ii 

22 

23 

24- 

23 

26 

27 

28 

29 

30 

31 

32 

33 

34 
'33 

£18-4296 
18-0246 
194459 
19 9942 

20- 3702 

21- 1747 
21'8086 
22 4729 
23-1686 

: 23 8967 
246377 
254534 
263160 
27-2201 
284685 

Iso 

37 

38 

39 
,40 
|4i 

42 

43 
41 

45 

46 
47^ 
i 48’ 
49 
[ 50 

X29'1632 

30- 2063 

31- 3003 

32- 4868 
S3 7319 
s33 0381 
36-4059 

; 37 8363 
i 393286 
40 8773 
42-3380 
4425671 
46 0340’ 
47-8734‘: 
49-7746 

51 

52 

53 

54 
56 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

£51 ‘8193 
53 9462 
56 1633 
58-4781 
60 8998 
63-5451 
' 663346 
69 2814 
72-5331 
75 9967 
79 6915 
83 6168 
87 9224 
92-5932 
973211 

66 

67 

68 
69 
-70 
|7l 
72 
'73 
74 
75l 
76! 
77 
'78: 
,79‘ 
80 

£102-5126 
107 6848 
113 2217 
118 6768 
1?4'4182 
130 2855 
136-3651 
142*7919 
149-0847 
155 0607 
161-2240 
167-6072 
172 1814 
176-1166 
176-2063 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 
93^ 
94: 
95^ 

£173 4661 
163 5652 
155-5196 
146 3839 
137 7708 
130-1722 
' 120 9814 
’ 112-3588 
104-0075 
03 2799 
86 8008 
730413 
64*4334 
55-7338 
37*6386 


The sum L.0’7213372 is the allowance found to be 
equlvaient to an annual contribution of L. I, commencing 
in the !:21st year of age, and continuing during life; and 
therefore, if w'e wibli to compare this allowance with those 
found in the Tables, %ve must recollect, that an annual 
contribution of L. £ from 20 to 70, was equivalent to an 
allowance of L. 1 : 0 : 7 for each week of inability to work 
during this period, and ttlso an annuity of L. 58 : 0 : 2, or a 
weekly allowance of L. 1 : 2 : 2| during the rest of life. 
Whereas, by the above Table, it appears, that an annual 
contribution of L. 2 from 20 during life, is equivalent, on 
the above supposition, to an allowance of L* 1*4426741, or 
L. 1 : 8 : 10 for each week of inability to work during the 
same period. 
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If we had supposed the quantum of sickness to 
continue uiiifom during each period of 10 years^ and only 
to receive an increase e\ery lOtli yearj as the Eeturm only 
sliowp the value of the future sick allowances at 21 years of 
age would have been considerably more than what was 
found in the Tables of Scheme where the sickness re- 
ceives an increase every year ; or, in other words, the al- 
lowance which an annual contribution of L.l could afford, 
would have been considerably less» 


63. We shall here calculate the values, upon this sup- 
position, by our Annuity Table, Column £. of Table VII. 
of Scheme IV., in order to compare them with the same va- 
lues calculated by the Northampton and Carlisle Tables of 
Annuities. 


The rate of sickness given by the Keturns, was, 


From 20 to 80, 

0'5916 weeks of sickness ; 


30 to 40, 

0-6865 

do. 

do. 

or 0*0949 of increase ; 

40 to 50, 

1-0273 

do. 

do. 

or 0-3408 

do. 

50 to 60, 

1-8806 

do. 

do. 

or 0-8533 

do. 

60 to 70, 

5-6337 

da 

do. 

or 3-7531 

do- 


Now, if we suppc^e, that the allowance for sickness of every 
kind is L.l per week, we have only to Jind the value ai 20 
^ears of age, 


of an minuity of L. 0*591 6^ from 20 to 30 years of age; 

of an mmiity of L. 0*6865 

so to 40 

do# 

of an mmity of L. 1*02*73 

40 to 50 

do. 

(fan annuity of L. 1*8806 

SO to 60 

do* 

fan annuity of L. 5*6337 

60 to 70 

do. 


Add these mluee together, and the amount k the valta ai 
20 ifihe dlhwance required 
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Or^ as the increase of sickness from the 1st to the 2d 
decade of years is - 0-094<9 parts of a week ; 

from the 2d to the Sd, 0*3400 do. 

from the 3d to the 4111, O'SSSS do. 

from the 4th to the 5th , 8*7531 weeks, 

we may ^nd the value at 20 

^an annuity of L. 0*5916 from 20 to 70 years of age; 

of an minuHy of L. 0 0949 from 30 to 70 do. 

annuity of L. 0*3408 from 40 to 70 do. 

an annuity of L. 0*8533 from 50 to 70 do. 

of annuity of L. 3*7531 from 60 to 70 do. 

and add the sums together. 

Or, we majjind the values of the same annuities far 
life^ and from the sum of them deduct the value at 20 of 
an annuity of jL. 5*6337 from 70 during the remainder of 

life. 

\ 

64* As this last method is the shortest, we shall make 
the calculations by it In these calculations, the numbers 
in 

Column il. express the values of annuities of <£1 on 
lives vedie middle of the ages opposite ; 

Coliiron 2. e press the increments of sickness at the 
beginniiig'^of each ten years, or the sums found by 
multiplying these increments by ci? 1 ; 

Column 3. expres^tlie cliances of living from the middle 
of the 21st year of agu to that of the ages oppo- 
site; 

Column 4. express the present %mlues of L. 1 payable 
at the end of 0, 10, 20, 30, 40 and 50 years, or L.1 
discounted at 4 per cent, for these numbers of years ; 

Column 5. express the products of the numbers in the 
preceding columns, and denote the values, at the 
jniddle of the 21st year of age^ of annuities of the 
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sums stated in Column 2,, commencing at the middle 
of the ages opposite, and continuing during life. 


According to our Table ^5 

Age* 1- 4. 5* 

21 , 18-4.296 X 0-5916 X ^ x 1-000000 = 10-902951 

SI, 17-0172 X 0 0949 X x 0-675564 = 0-981891 

41 , 15-2270 X 0-3408 X ~ x 0-456387 = 1 866265 

51, 12-9567 X 0-8533 X~X 0-308319 = 2-253193 

fc-IO 

61, 10-1050 X 3-7531 X ^ X 0-208289 = 4-044480 

120-048780 

71, 7-09096 X 5-6337 x ^ X 0-140713 = 1-759451 

18-289329 


According to the Northampton Table, 

21, 16 973t X 0-5916 x ~~ x 1-000000 = 10 041227 

31, 15-710 X 0-0949 X x 0-675564 = 0-859348 

41, 14-108 X 0-3408 x X 0-456387 = 1-548850 

51, 12-161 X 0-8533 X x 0-308319 = 1-768596 

61, 9-917 X 3-7531 x X 0-208289 = 3-037984 

17-256005 

71, 7-218 X 5-6337 X gx 0-140713= 1- 338418 

16-917587 


See Art 63* 


f See Note at Art, 41* 
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According to the Carlisle Table, 

Age. 1. 2. 

21, 19-298 X 0-5916 x 

31, n-YTa X 0-0949 X 

41, 15-979 X 0-3408 x 

51, 18-718 X 0-8533 x 

61, 10-531 X 3-7531 x 


71, 7-534 X 5-6337 x 

19-690409 

Thus, the value, at the middle of the 21st year of age, 
of an allowance of L. 1 for each week of sickness from the 
middle of the 21st to the middle of the 71st year of age, 
if the quantum of sickness do not vary during each 10 
years, will be. 

By our Table, 

L. 18-289329, or L.18 5 9|; 

By the Northampton Table, 

L. 15-917587, or L.15 18 4; 

By the Carlisle Table, 

L. 19-690409, or L. 19 13 9|. 

65. Also, the value at the middle of the 21st year of age 
of an annuity of L. 1 for life after the middle of the 71st 
year 6f age, will be, 


3. ' 4. 5. 

X 1-000000 = 11-416697 

X 0-675564 = 1-054375 

^X 0-456387 - 2-064753 

G0o9 

^x 0-308319 = 2-597517 

6069 

~x 0-208289 = 4-858862 

21-992204 
^x 0-140713=: 2-301795 
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By our Table, 

Age. 1. 2. S. 4. 5. 

71, 7.09096 X 1. X X .140713 = .312308, or 6s. Sd ; 

By the Northampton Table, 

71, 7-21 8 X 1. x SI = -237573, or 4s. 9d ; 

By the Carlisle Table, 

71, 7-534 X 1. X U X -140713 = -408576, or 8s. 2d. 

"'T>!oWyihe &f 

an annua^ontribikhn or anmdty <^ commencing M. 
that age and contmiiing for 50 years^ unless ihC' lfefa^.[ 
if ore that time^ will be equal to the mhe at the middle of 
the year of age of an annuity of L,1 for llfe^ ^dimi- 
nished by the value at the middle f the 9Xst year of age of 
m anmdty of LJi for life,, commeml'tg at the 
3i5/i^ of ; atod therefore is. 

By our Table, 

'184£96—0’3123 = or. ■ L. 18 - 2 '■'■■4; 

By the Northampton Table, ' 

16*973 — 0*238 ==16-735, - . or '/ 8i; 

By the Carlisle' Table, 

19*298 — 0-409 =:18«89, or X.18 17 9h 

, 66. Having thus found the value, at the middle of the 
21st year of 'age, of an 'annual oontributlon of 'L,l from 
that 'age till the middle of the 71st year, and having found 
above' the value, at, the same agej'of^'an 'allowance uf, L. 1 
, for'' each week of .sickness from' 20 to 70, and of an annuity" 
of L. 1 ^ after that age,— we caii determine what allowance for, 
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ackiiesSg and what annuity for old age, such annual contri- 
bution will afford ; for we have only to dlminuh or increase 
the assumed allowance and annuity^ m proportion as the 
value of the allowance and annuity is greater or less than 
ike value the contriiution. 

Thus, the weekly allowance will be, 

By our Table, 

18‘289329 : 1 : : 18*1 173 : 0-990594, or L. 0 19 9| ; 
By the Northampton Table, 

15-917587: 1:: 16-735 : 10518522, or L. 1 1 0^ ; 

By the Carlisle Table, # 

19-6904<09 : 1 : : 18*889 : 09592995, or L.O 19 2|. 

The annuity above 70 will be, 

By our Table, 

0-312308 : 1 : : 18*1173 : 58*01101, or L. 58 0 2| ; 
By the Notthampton Table, 

0-237573 : 1 : : 16-735 : 70-M150, or L. 70 8 9| ; 
By the Carlisle Table, 

0-408576 : 1 : : 18S89 : 46-23130, or L- 46 4 7i. 

67. Again, to find what funeral allowance an annual 
contribution of L. 1 from 20 to 70 will afford, we have 
this proportion : As ike difference iehceen the value of a 
perpetual annuity ^ £\ or pcrpetvUy^ and the value qf 
an mmdty qf£l during life after 20, Is to that pcrpctuiiyy 
so is the value of the given a 7 inval co 7 itribution or tempo-- 
rury annuity to the sum to ie received at death. For, a sum 
to be received at death, equivalent to an annual contributioE 
during life, may be considered as a perpetuity to be re- 
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ceived after the termination of a life annuity ; and tliere« 
fore^ the value of the given annual contribution or tempo- 
rary annuity must bear the same relation to the sum to he 
received at death, as the value of such perpetuity at the 
commencement of the life annuity, or the reversion of the 
perpetuity, does to the perpetuity itself 

Thus, in the present case, we have. 

By our Table, 

(26^ — 18-430) =7-570 : 25 : : 18*1173 : 59*8303, 
or<£59:16:7|t; 

By the Northampton Table, 

(26 — 16'973) = 9*027 : 25 s : 16*735 : 46*3471, 

or 0&46 : 6 : 11 J ; 

By the Carlisle Table, 

(26—19*298) = 6*702 : 25 : : 18*889 : 70*4603, 

or £10 : 9 : 2^. 

68. Lastly, To find the value of an annuity to a widow 
corresponding to an annual contribution of L. 1 from 20 
to 70, when the husband and wife are of the same age, we 
have only to subtract the value of an annuity of <£1 m two 
joint lives of the same age^ from, ike value of an mmiity 
m a single life of that age^ and the remainder is the value 
of an annuity of L.\ to a widow ; then raise this annuity 
in proportion to the value of the given contribution : 
Therefore, we have, 


* The perpetuity here is increased by unity, because the life annuity is 
so increased. See Note at Art 4d, 

This differs from the result found in Scheme III. by $Sm &|A The dif- 
ference Is owing to the manner Sn which the average number of livlmr 
throu^out the year is taken, by which it happens that the number of the 
deaths is not always the exact difference between the succwive numbers of 
the living. 
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By our Tables^ 

(18*430™ 15*363) =3*067 : 1 : : 18*1173 : 5*907107, 
or L*5:18:lf ; 

By the Northampton Tables, 

(15*973 — 1347£) = 3*501 : 1 : : 16*735 ; 4*7800628, 
orL.4:15:7h 

By the Carlisle Tables, 

(18*298—15*538) = 2*760 : 1 : : 18*889 : 6*8438405, 
or L. 6: 16 : 10| 

And, by reducing these values a 21 th pai*t, to make a 
a small allowance for the greater longevity of females, 

By our Tables, - - L. 5 12 6| ; 

By the Northampton Tables, 4 11 ; 

By the Carlisle Tables, * 6 10 4. 


* If the annual contribuUona for Widows* annuity were to con- 
tinue during life even after 70 years of age, the annuity would be a 
little more, for wfe should then have. 

By our Tables, - 3-0C7 : I : 18*430 r 6’00012 ; 

By the Northampton Tables, 3*501 : 1 : : 16*073 : 4*84804; 

By the Carlisle Tables, 2*760 : 1 : : 19*298 : 6*99202. 

But if the contributions were to continue only so long as both hus- 
Imnd and wife were in life, the annuity would be L.1 less than in the 
last case, for we Miould then have, 

By our Tables, « . 3*067 : I •* i 16-363 : 6*00912 ; 

By the Northampton Tables, 3*501 : 1 j ; 13*472 ; 3*84804 ; 

By the CarHsle Tables, 2*760 : 1 : : 16*538 ; 5*99202. 

Subjoined is a Table (Table II.) taken from Dr Price, to shew how 
the contributions are affected by tlifferences between the ages of the 
husband and w*ife. This Table is calculated from the Swedish Tables^ of 
Mortality, in which the sexes are distinguished, and in which the ave- 
rage rate of mortality does not differ much from Table. 

The annual contributions are supposed to continue #3dy during the life 
of both husband and wife. 
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69. To sum up the whole, it appears, 

That an annual contribution of L, 1, from the 
middle of the 2lst to the middle of the 71st year, will af- 
ford an allowance, for each week of sickness during that 
periody if we take the sickness as given by the lleturiis 
(without interpolation), of, 

By our Table, - - L.O 19 9| ; 

By the Northampton Table, 1 1 0| ; 

By the Carlisle Table, - 0 19 ; 

That a similar contribution will aiford an annuity 
for life after 70, of, 

By our Table, - - t«. 58 0 ; 

By the Northampton Table, 70 8 9| ; 

By the Carlisle Table, « 46 4 7| ; 

That a similar contribution will afford an allowance 
at death, of, 

By our Table, - - L.69 16 7|; 

By the Northampton Table, 46 6 ll|; 

By the Carlisle Table, - 70 9 ^ 2 ; 

And, 4itJtJyy that a similar contribution will afford an an- 
nuity to widows, of, 

By our Tables, -■ - L.5 12 6|; 

By the Northampton Tables, 4 11 1| ; 

By the Carlisle Tables, - 6 10 A 
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TABLE I. 

Shewing the Value of L. 1, when accumulated or discount- 
ed, for any Number of Years not exceeding T5, at 
4 per cent. Compound Interest. 


J'ears* 

Accumulated. 

Discounted. 

0 

£ 1-000000000000 

£ 1.000000000000 

1 

] -OiOOOOOOOOOO 

-961538461538 


1-081600000000 

•924556213017 

3 

1-124864000000 

•888996358670 

4 

1-169858560000 

•S54S04191029 

5 

1-216652902400 

•821927106769 

6 

1-265319018496 

*79051455^5730 

7 

1-315931779236 

*75991 78 1520i^ 

a 

1-368569050405 

• 7306,90205002 

9 

1*423311812421 

• 7025867'?5579 

10 

1*480244284918 

•675564168826 

11 

1-539454056315 

• 6*9580931563 

n 

1-601032218568 

• 62 ir 597049580 

IS 

1-665078507311 

- 6005', '40861 35 

14 

1*731676447603 

•57747508282^ 

15 

1-800943505507 

•555264502713 

16 

1 872981245727 

•533908175685 

17 

1-947900495556 

•513373245851 

18 

2-025816515378 

•49362SI2IOII 

19 

2-106849175993 

•474642424049 

20 

2-191123143033 

•456886946201 

21 

2-278768068754 

•438833602116 

22 

2-369918791504 

•421955386650 

23 

2-464715543164 

•405726333317 

24 

2-563304164891 

• 3.90121474843 

25 

2-665836331487 

•375116802253 

26 

2-772469784746 

■360689232936 

27 

2-883568576136 

•346816570131 

28 

2-998703319181 

•333477471280 

29 

3 - 1186514519*8 

•320651414692 

30 

3-243397510026 

•308318667973 

31 

3-373133410427 

•296460257666 

32 

3-508058746844 

285057940063 

33 

3-648381096718 

•274094173138 




APPENDIX. NO I. 


529 


TABLE I. — Continued. 


Years, 

Accumulated, 

BlScWKTftD, - 

34 

£S-794>S163405S7 

£ -263552089556 

33 

3-946088994210 

•253415470727 

36 

4-103932533978 

-243668721853 

^ S7 

4.-268089856IS7 

- -234296847936 

38 

4438813450382 

, *225285430708 

39 

4-6l 68659883,97 

•2166206064.50 

40 

4-801020627.933 

•208289044663 

4i 

4-993061453050 

•200277927561 

42 

3-19278S911I72 

•192574930347 

4S' 

5-400495267619 

■ , .*185168202257: 

44 

5 616515078324 

'*178046848824: '' 

45 

5-841175681457 

•17I19S4MS50 

46 

6-074822708715 

•164613857548 

47 

6-317815617064 

*158282555835 

48 

6.570528241747 

•352194764745 

49 

6-833349371417 

■ *146341119947 

50 

7-1 06683346274 

■140712613334 

51 

7-390950680125 

■135300591667 

52 

7-686588707330 

■130096722737 

53 

7-994052-255623 

■125093002631 

54 

8-313S14345848 

•120281733318 

55 

8-6463669196S2 

•115655512806 

56 

8-.99222 159646.9 

•111207223852 

57 

9-351910460.328 

•106,930022.935 

58 

9-725986878741 

•102817399745 

59 

10-115026353891 

•098862817063 

60 

10-51.9627408047 

•095060401022 

6l 

10-940412504369 

•091404231752 

62 

II-378O29OO4544 

•OS7SS86S4S77 

63 : 

11-833150164726 

•084508350363 

64 

12-306476171315 

•O8I2S8O29195 

65 

12-798735218168 

•078132720380 

66 

13-310684626895 

■075127615750 

67 

13-843112011971 

•072238092067 

68 

14-S96S364.9245a . 

•069459703911 

69 

14-972709952148 

. -061)788176838 : 

\70 

15-571618350234 

•06421940606 

71 

3 6-194483084243 i 

■061 f 49423853 

72 

16-842262407613 

■05.9374446012 

73 ; 

■.■':':::i7::, 515.952.903917 ' '■ 

.•Oa7il9081S473 

74 

18-2165.91020074 

«54895012935 

^ 75 ^ 

18-.9452S4^60877 

-052783666803 
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TABLE II. 


vfing^ botli'wiiiat' Single Contribiitiori 'payable at difRv 
rent ageS:Of a Husband, and also what Anneal Contri- 
biitloo, einnmeneing at diifereot ages of a Husband, 
and a>ntiao!ng during the joint lives of Husband and 
I'Yiib, will afford an Annuity of‘ £5 for the life of the- 
Wife, after the death of hen Husband, wlieii the ages 
of Husband and Wife are different. 

Interest 4 per cent. 




32 

32 

16 11 7i 

1 4 34 i 


38 

19 15 24 

1 10 4i 


44 

23 19 n 

1 19 24 


50 

29 1 34 

2 12 24 


56 

35 2 lOi 

3 10 i0| 


62 ■ 

42 9 6' 

5 0 6 


30 10 17 4| 1 6 1| 

42 20 10 ii 1 ^ 7i 

48 .24 10 4f 2 3 H 

54 30 17 ^ 

60 ' 37 4 4f 4 4 3| 

60 44 U & 0 0 


42 17 0 2i 1 0 ] 

48 20 18 I 18 7il 
54 25 iO 34 2 12^ 0 

00 32 2 0 3 14114 

00 38 10 10| 5 7 0 


Example — A man of 40 years nf age maiTying a' wife of 10, ought, in 
order to secure an Annuity of L5' to' Ms "mdow, to pay down the 
sum of L29 ; 5 : 4|, or an annual .contribution of L2 : 3 5 i| 
as both of them continue in life' together ^ htit if the 'Age of the wire' 
is 28, the single contribution will, be only L23 s.3- s 0,^and the annual 
one LI; 15; 84* 
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te- aWfcy oihf?r cluy, month, and years, as the Total nuin1)cr of which as explained iti the advertisement. 

" allowances would be...... 17?» Kote on the back any other pea ticnkrs thfti 

X the other columiia insert all the partieiilars Ant! suppose the three iirst mentioned had been judge proper to be given. 

liOBted by the respective titles belonging to from 40 to 50 years of ^ige, Jiiid h^mt^ the next 

^ year, on the line bearing that yeari ob« one above 70 , "and superannuated, and the rest 





APPENBIX Ko ir. 



Above 




536 fr'ienbly societies. 


No. Iii.~KESULTS of RETURNS, by Fjhenqlt Societies of 

Counties of Ayx, Berwick, Cromai'ty, Dimiiries, East Lothian, Edinburgh, 
Selkirk; and Stirling, to the Schedule issued by the Hmnt.'itjD Society 




Periods 


■ Number of Free Members. 












ch 

o 

Names of Soc,ieties.' 

vdiich the 
Keturus 

- 

V ^ 



S 

0 0 

C 0 

S ^ 

0 c 

a) 

% 6 



embrace. , 

S 'll 

D 

Cl 


4-» 

^ s 

u ^ 

15 

c 

o 

<! 



"Isi': -/' ", ■ 

From To 









1. 

3imse Fiieiidi^' Society, 

1704-1021 


448 

1805 

2158 

1273 

512 

98 

6354 

2. 

t)unse Benevolent Society, 

1005-1021 

1 

44 

590 

1085 

637 

217 

35 

2617 

■ s. 

Deanston Fiiendly Society, 

1793-1821 

93 

502 

048 

627 

293 

98 

25 

2280 

4. 

Bsith Benevolent Society, 

1802-1820 

71 

.404 

491 

347 

280 

91 


1750' 

5, 

Beith Humane Societv, 

181^0-1020 

31 

440 

538 

408 

260 

05 


1748 

i3. 

Beith Brotheiiv Society, 

1890-1821! 

12 

340 

5«8 

538 

237 

40 


1733 

7. 

Canongate Journeymen Cor- \ 
diners’ Society, ' .'j 

1781-1820 

2 

■200 

532 

445 

250 

94' 

12 

1004 

a 

Metlivea Friendly Society, 

1705-1821 


280 

000' 

435 

157 

18 


1496 

9. 

Wanloclihead Friendly Society, 

1S08-1821 


1 

220 

318 

390 

171 

38 

1147 

10. 

Beitli'BeneScent Society, " 

1807-1820 

31 

318 

.437 

, 240 

ai 



1114 

IL 

Bunljar -FrieEdly^ 'Society, ' ■; ■ 

4812-1820 

: ■' '2 

„■ MS 


230 

151 

117 

44 

875 

12. 

Straiten First .Friendly Society. 

1813-1818 

51 

140 

171 

41 




403 

,13. 

Forgandemiy Friendly Society. 

j 1818-1821 

4 

85 

113 

51 

16 



269 

14. 

■ Dalryniple Friendly Society, 

1810-1818 


,50 

, 42 

39 

30 

7 

3 

183 

' # 

15. 

Hescobie Friendly Society, 

1817-1819 


40 

45 

26 

18 



135 


' , u . , 


30J 

; 3591 

7054 

i 6980 

4094 

1430 

255 

23714 

la 

J opnjeynten 'dpIdsHtitbs’ So- 1 
' ciety, .Edinksrgli,. j 

1751-18H 

! 

G3S 

1 1071 

1 540 

. 283 

136 

71 

2747 

, 17. 

, Glenliolin’ Friendly Society, 

! 802^1 82S 

J 1 

i 251 

f 481 

522 

433 

247 

50 

^2002 

10. 

, Journeymen Shoemakers’ So - ) 
, ciety, Hamilton, - j 

. 1809-18B 

1 

lot 

S 421 

; 377 

200 

05 

35 

'.1258 

'l9, 

. JeurneTmen Weavers’ Soci-) 
ety, Haraiitoi'i, - J 

. Friendly Weavers’ Society, | 
Hamilton, - - J 

. .1800-181] 

t ' 

41 

: lot 

i 354 

. 355 

' 146 

^ 2D 

> IU5 

20. 

. 180M8U 

{ 

Ci 

; 311 

1 375 

f 122 

S' 34 


913 

21 

. RanisiiOrn Friendly Society, \ 
Hamilton, - “ * i 

- 1809-1811 

1 

lOli 

'\/4U 

f' ' .201 

. 61 

> ' 


747 

22, 

. The Wrights’ Society of Ea- \ 
milt on, - - 1 

- 1809-18H 

} ' 

41 

'"121 

i lie 

i ^ ' 3C 

) 5 

I , ' 11 

J , 334 

23. 

So'Ciety of .Haddington Carters 

, 1809-18H 

1 

' ■ m 

("221 

t 19? 

5 18? 

1 07 


) 700 


^ 



1 .1351 

' 3l5t 

> 274^ 

1 , 167? 

1 : 72C 

1 225 

J 987'0 



APPENDIX N® II. 


^537 


Scotland^ for various periods of years from 1750 to i8Sl, establislied in tiie 
Forfar, Lanark, Linlitligow, Peebles, Perth, Kenfreu*, Ross, Roxburgh, 
of ScoTLAxn. 


c 

Weck5 of Sickness of Free Members. | 


m 

6 

j 

3° 

^ o 

S ^ 

o 

CM 

, 1 

S "'f 

c; 

CO 

'a S 

'(ji 

r. c; 

a 'o 

J c 

o 

r. C* 

2 I’' 

O o 

rH O 
to 

5J 

o c 

Jrt all. 

Names of Refoetess 

L 


240 

807 

1884- 

>308 

3329 

2840 

11498 

JMr Thomas Bison, stampmaster, 

( Dunse. 

2. 


2 

344 

1263 

733 

1608 

500 

4510 

Ditto. 

a. 


2 

250^. 

453 

585 

310 

300^. 

1901 

J Mr Dun. ilackren, Beanston W orks, 

1 Boune. 

4. 

42 

207 

014 

430 

183 

337 


2201 

(Mr Hubert Aitken, land-sniTeyor, 

( Beith. 

Ditto. 

5. 

22 

174 

335 

30(« 

220 

294 


1444 

0. 

fi 

100 


301 

200 

157 


1151 

Ditto. 

7* 


100 

345 

444 

339 

437 

236 

1937 

f Air i)a\id Hitchie, Tavlor’s Land, 

{ Con-qato, Fflinburffli. 

8. 


170 

206 

264 

414 

577 


1637 

j Af r li’riiai d Miison, Fresos of Societj 
'( — lolhi Fisher, clerk. 

0. 



1051. 

237 

12}7i 

1414 

1192 

4250, 

Air Wiilidm Watson, surgeon. 

10. 

20 

10? 

263 

173 

60 



605 

f Air Hubert Aitken, land-surrejor, 

■( ILith. 

11. 


64 

61 

65 

57 

191 

Gl(i 

1054 

} Air I'lioinasHoid, schoolmaster, Bim- 
\ bar. 

13. 

11 

60 

104 

4 




177 

Air James AIacGarragh,,Straiton. 

10. 



81 

30 




206 

Rev. Air Wiiltson, Fm*gandennj. 

14. 


62 

0 

s 

100 

o 


IT6 

j Air ITilliam Purteous, schoolmaster, 

( Bali-ympie. 

16. 


84 

42 

3 

10 



130 

1 Air John Arthur, schoolmaster, He. 

( scobie. 


107 

1718 

4230 

0067 

0470.i 

8656 

5744’ 

33002 


1C. 


200 

^ 504 

324 

170 

761 

480 

2525 

fAIr Alex. Beucbar, seal-engrayer, 

( Edinburgh. 

17. 


5.‘i 

i 105 

236 

232 

248 

<)4 

968 

Her. Plami Paul, Broughton A!an» 

18. 


31 

79 

180 

700 

582 

370 

1942 

f Air Gavin Burns, surveyor, Harnil- 

1 ton. 

19. 


33 

! 75 

615 

058 

1013 

706 

3400 

Bitto. 

20. 


% 

1 85 

120 

1 265 

167 


G75 

Dilto- 

31. 


• 

240 

169 

s 25 



44S 

• Ditto. 

22, 



30 

339 

! 12 

21 

602 

1004 

i Bitto. 

33, 


1 

1 10 

4C 

S 176 

117 

' 710 

108^ 

J Mr J. Richardson, writer, Haddington. 

1 — 


: rm 

1 1235 

2029 

S2S38 

1 2909 

1 2977 

12045 

S 




mmmtT societies. 

No. IIL---EESULTS 


I . Nutober of Free Members. 


Names of Societies. 


Tranent Carters^ Friendly Soc. 
Edinburgh Journeymen V 
Printers’ Society, - ' j 

Edinburgh Albion Society^, 
Hawick 'Kew Friendly 'Society, 
Hawick Old Friendly Society, ■ 
New Friendly Journeymen ( 

' Shoemakers’ Society,. EcEn. j 
Tain Friendly Society, 
'Coltlingham Friendly Society, 
Journeymen Slioemakers’Se- ) 
cond Society of Perth, / 
Perth United Arechanics’ I 
Friendly Society, - j 
Perth Hammermen Society, 
Perth Joura. Masoirs’ Society, 
Haddington Benevolent Society 

Niddry Union Society, 

Leitll Journeymen Ship- ) 
wrigbt Society, - ' f 

Leith Shipwright Society, 
Weavers’ Society of Water) 
of Leith, - - j 

St John’s itodge of Garden- \ 
ers, APontrose, ' - j 
, Journeymen Weavers Sod-) 
ety, .. / 

. Cromarty Friendly Society, 

^ Incorporation of Sailors, ) 
Prestonpans, - J 

. Ediaburfflr Caiedoman Gar-) 
deners^, Society, . ' ' - f' j 
. Edinburgh ' .Benevolent' S.ov;; 1 
' ciety of .lioytil' Archers, ' ) 

. liberal:' Society of'Handlton, ■' 


1005^821 

1816-1821 


1803- 1821 
1814-1822 

!i815-1821 

!i812-1821 

: 1813-1821 
1814-1822 
1801-1821 

: 1804-1822 

1 1707-1821 
1 1814-1821 
; 1790-1 820 

1810-1821 

1816-1822 

1810-1821 

1804- 1821 

1700-1821 

l"704-18Hf 

1W-181S 


1 8. Strathaven Weavers’ Society, 

9. Westquarter Friendly Society, 
i&O. StrathavenUniversalFiiend- 
lySodety, - - j „ 

SL Hamiftcm Liberal, Society, 

> 52. Straiten First Friendly Soc. 

:53, Hopetoun, Lodge. of Free ) 
Masons, Bathgate, j 

54. Trades’ Society of Bathgate, 

55. HaddingtonCaledonian Society, 

56. Benevolent Society 'Of lioyal) 
Arch, Edinburgh, j _ 


M ' 

^ ° 
r^O 

.* O'! 

From 

30 to 40. 

cS d o 

'g'o g'Q g)i> 

Co g B B 

o c ^ o 

10 « 

<u 

0 © 

•<4 

fcs 

ts 

4 

144 1270 

1285 

806 434 170 

73 

4182 

3 755 

1055 

503 275 131 

67 

2789 

508 

1067 

497 228 107 

3 

2410 

4 502 

961 

663 120 


2260 

251 

499 

497 386 275 

63 

1961 

9 820 

1678 

707 149 4 

18 

3386 

364 

429 

535 404 93 


1825 

152 

471 

416 292 242 

50 

1623 

279 

520 

211 288 4! 


1339 

19 186 

441 

819 35 17 

12 

1029 

238 

316 

208 86 12 


860 

; 236 

293 

206 13 7 


755 

321 

458 

250 '184 ' , 57 


1270 

54 326 

396 

283 132 46 

S 

1240 

4 183 

399 

364 236 62 

1 

1248 

140 

174 

105 149 3B 

1 

607 

2 124 

204 

241 265 101 

00 

1117 

488 

. 417 

120 11 


1042 

41 460 

284 

94 9 


888 

4 40 

207 

; 277 127 


055 

145 

165 

1 92 30 67 

65 

673 

260 

1003 

1701 610 165 

19 

4658 

"■ : , ,13^ 

09 

193 161 105 

24 

585 

! 97 

313 

199 6 


615 

284 8l58i 

14024 

'9493 4638 1830 

479 

38906 

64 

77 

lOi 101 21 

19 

443 

20 106 

^ 120 

64 54 


364 

3 

117 

81 40 28 

8 

1 .'277. 

31 

86 

124 21 ® 


262 

12 103 

76 

'42 


233 

3: 215 

'"■231 

57 36 10 

10 

562 

" ■ 17 

60 

^33 ' '63 58 

29 

260 


!'■ '19 

: 24 31 22 

10 

106 

5 

!' 15 

' 1% 9 9 

9 

■ '■ 59 

”l5 544 

801 

1 598 355 148 

85 

2566 


AOTNDIX No II, 


m§ 


RETUBN 


Weeks of Sickness of Free Members. 



Names of Eepoetei: 


(Mr Alex. Leslie, CaMonian Mer- 
\ cury Office, Edinburgh. 

Mr Jas. Hewit, 5. Cowgate, Effin. 

Mr Lobert Wilson, Hawick. 

Ditto. 

f Mr John Henry, 49. Leith Wynd. 

( Mr A. Cockburn and Mr D, Couper. 
Mr Donald Eoss, Tain, preses. 
MrP."'Mackay, shoemaker, Coldingham. 
f Mr' John Scrimgeour, cabinet-maker, 
( Perth, ' ' ' , 


Ditto. I 

Ditto. j 

Mr Thos. Kutherford, Haddington, i 

5 Mr Archibald Weigham, teacher, JTid- 1 
i dry Colliery. 

f Mr John Dawson, shipwright, North ! 
( Leith. 

Ditto. 

j Mr llobert Paterson, shawl-weaver, 
{ Water of Leith, 
j Mv All P. Macgi'egor, merchant, 
( Montrose. 

j Ililr Wm. Dick, 33. Cochrane Street, 
\ Bathgate. 

■Mr Adam Macrae,- Cromarty V 
Mr Alexander Gien, Prestonpans. ' 

fMr Alexander Deuchar, seal-engra- 
( ver, Edinburgh. 

Ditto. ^ 

' Mr Gavin Burns, PlamUtoii. , | 


Mr Gavin Burns, , Hamiitoii. , - j 

'Ditto. , , ' . - ' 

Ditto.; \ ^ i 

■Ktto. " , ' j 

Mr James Macgarragh, Straitom - - j 
Mr Thomas Dick, miter, Bathgate. , 

Ditto. ' . ' , 

Mr Thos. Butheiford, Haddington. 
IM-r Alexander Deuchp*, seslengra- 
\ vei *5 Edinburgh* ^ 
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FEIENDLY SOCIETIES. 


No. in.«-EESULTS 


of 


Names oe Societies. 


Periods 
wliifh the 
lletums 
embrace. 


Number of Free Members. 


O' . 

s « 
Li 

20 to 30. 

as 

0 

SC 

- ® 
g.c 

a $ 

e 

■Vt 

s§ 

p c 

i*i 0 
ktj 

i> 

H 

Li 0 

c 

p 

XJ it> 



46 

150 

210 

130 

61 

14 

631 


95 

266 

160 

56 

14 

8 

599 

2C 

73 

68 

60 

70 

55 

22 

383 


28 

115 

96 

61 

25 

19 

344 


46 

70 

70 

62 

42 

5 

295 


10 

22 

127 

72 

16 


247 


19 

84 

87 

52 

3 


245 


17 

53 

66 

28 

14 

7 

185 


28 

m 

43 

lb 



155 


16 

52 

39 

24 

li 


139 


67 

85 

Cli 

18 

15 

3 

257 

. 20 

443 

1041 

1042 

601 

253 

78 

3400 

40 

808 

1021 

425 

47 



2341 


64 

!31 

309 

335 

41 

8 

080 

13 

1117 

1422 

793 

432 

45. 


3022 

07 

871 

545 

56 




1539 

21 

349 

420 

269 

6 



1073 

107' 

1040 

1766 

302 

4 



4019 

23 

214' 

514; 

444 

192 

50 


1437 

22 

623 

795' 

472 

91 



2005 

1 03 

1643 

1919 

401 

7 



4023 


909 

671 

265 




1865 

1 G 

256 

216 

177 

123 

31 


009 

1 53 

712 

762 

324 




1853 

409 

9414 

lOIOSj 

425(4 

1237 

1^1 

8 

25676 

304' 

3591 

7054 

1 

6966 

4091 

1430 

255 

23714 

4i 

1357 

3156 

2744 

1673 

720 

222 

9876 

284 

8158 

14024 

9493 

4638 

1830 

470 

38906 

33 

544 

801 

590 

355 

148 

85 

2566 

20 

443 

1041 

: 1042 

601 

253 

78 

3480 

401 

,9414 

10185 

4256 

1237 

167 

8 

25676 

1050 

23500 

pfeei 

2500 

12598 

4548 

1127 

104218 


5ik 

St John’s Lodge, Strathaven, 
St Andrew’s ! .odge. Strathaven. 
Stonehouse Weavers’ Society, 
Hamilton J ourney men Shoe- ) 
makers’ Society, - j 

Larkhail Benevolent Society, 
:Friendiy Weavers’ Society, 
Ramshoni Friendly Society, ’! 

Hamilton, - j 

[Taylors’ Society. Strathaven, 
Chapleton Friemlly Society, 
'file 'Wrights’ Society, Ha-! 

miltoiC - * " j 

Jotirneymen Goldsmiths’ So- ) 
ciety, Edinburgh, - j 

Cth. 

Journeymen Hammermen ! 

Society of Edinburgh, j 
Relief Friendly Soei. ty, Perth 
Selkirk Friendly Society, 

The New Bcmd of Friend- ! 

shi]) Society in Paisley, j 
Caledonian Society, Paisley, 
Double FriciKlly Society, do. 
Sawyers’ Fiienriiy Society, do. 
The Journeymen Wrights’ 
Friendly Society, do.' 

Paisley T'oiing Phiendly So- 
ciety, 

77 . The Montrose Shoemakers^ 
Friendly Society, - , 

The SdrlingCarpet Weavers’ i 
Society, - « J 

:The Leadhilh I’riendly So - 7 
ciety, Paisley, 


From To! 

I 801 - 182 ()i 

1014-1821 

lOU-1020; 

1800-1021 

180 r )-.1821 

1001 -102! 

1801-1821 

1801-1821 


/ 1a'/, 10 Societies, 
%2f/, 8 ditto, 

Summary, / 

9 ditto, 


9 ditto, 
lo/Zi, 11 ditto, 
I 6//j, 12 ditto, 


70 ditto, 
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lETUKKR.— 


Weeks, oi Hckiieb.'. of Ftee Membeib. 


Names of Repoetees. 


5!) 6Sj lu5 197 

Ub 1,VJ 97 1G2 

o 8 ‘r 298 117 ^0 

71 iC5 257 459 192 

3C 109 117 70 112 

58 201 277 539 

oa 126 47 4 


Mr G?vin BumSj Hamilton. 
! Ditto. 

» Ditto. 


7 32 19 35 
37 28] I2j 14 


r| 257 11 


45 1 37 1 38 5 

310 

2-2 277 UP uao; 127.1 

1858 

38 748 791) 82' 239 


2 39 75 46! 1156 

201 

752 1225 76’ 1566 

165 

15 026 382 137 



3 S6 M3 30/ 60 

73 iua| 1125 fm 

23j 133 433 379 

5Di 6i0 C15 290* 


501 1 5.}!) 82; 

! 

Ufl 192 lot 118 

30 f! 4.0 3 % 


153| 649 4| 7544} 5]97| 3724 651 39 


107 1710 4239 6W7 94794 SQ56 5744,^ 
m 1235 2029 253B 2909 2377 

116 47381062010235 3910 10793 6900 
I 3 359 556 4B8 771 795 2360 

22 277 692 1100 1278 1868 622 

153 0464 7544 5007 3724 661 39 

401 13907 21804 25806 2369I| Soi 180421 1 



Ditto. 

(Mr Alexander Deuiliar, seal-engra- 
I ver, Eilioburgh. 


5 Mr James 5. Colgate, Edia 

£ burgh. 

Mr J. Sciim^ieour. caHnet-maker^Pertli. 
Mr Jolm Paterson, \.iiter, Selkiik. 

,Mr Alexander Borelaiid, Paisley. 


Ditto. 

OIr Andrew Nairn, clerk, Maxwel 
I ton by Paisley. 

Air George ThoiusoJ, Montrose. 

Air J, Alacfie, carpet-weaver, Stirling. 
[ Air xUexaiider Borelmtl, Paisley. 





No, V.— LIST of the Names and Ages of the Members of Society, for the Year 

4 1819, and subsequent Years, as kept by the Sailoas’ Society of Prestonpaks. 

j * j Years, and Age each Year. 


APPENDIX K® II 



• Denotes that the Member has not yet become free i while unf7ee he contributes, but does not receive Allowanea 
Mmilar Dist is kept for the Widows, noting their age anmiaUy in Hfe, and the year m which they lEe. 
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1^0. YilL 

COMPARATIVE STATE 

OF THE 

AVEEAGE A]SfNUAL SICKNESS 

TO AN INDIVIDUAL IN THE 

SEVERAL FRIENDLY SOCIETIES, 

Ist^ According to their Classes in point qf'Age^ 

In the different Societies viewed each in the Jggrc^ 
gate, 

^dly, In the whole Societies in Towns, 

Mdy, In the whole Societies in the Country. 


Difficulties will be found to arise in attempting to com-* 
pare the sickness of different Societies one with anothery 
'whether each Society is viewed as a whoky or considered 
in its subdivisions into classes or decades. Societies, each 
viewed as a whole, will seldom stand in circumstances ex- 
actly similar as to tiie numbers and ages of tbeir mem- 
bers ; and a comparison according to the average age of the 
members is liable to fallacy, since two members of 20 and 
60 give 40 as the average age, but their united sickness ^ 
will much exceed that of two members of 40. Even with 
accurate averages, therefore, comparisons absolutely ^prrcct 
could not be instituted ; and farther, the average age we 
are obliged, in the present case., to adopt in making this 
comparison is not perfectly correct. For the Returns made 
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by the Societies give the average only of the ages of the 
members for each year of the Eeturn, and it is an average 
derived from these which is stated as the general average 
age of the members of each Society, in comparing their re- 
spective sickness. 

In comparing Societies in decades, these subdivisions^ 
from the small numbers of each Society, embrace so few 
members as to debar an approach to uniformity in the rate 
of sickness ; and the diversity in the results represents, in 
some degree, the varieties of individual cases. 

In attempting to ascertain how far health is 'affected by 
particular occupations, independent of the considerations 
already stated, the B-eturns cannot be considered to afford 
much aid, since there are very few Societies who limit the 
admission of members to persons of a particular calling. 

When wc attempt to ascertain how far health is affect- 
ed by situation, we find that many cases occur where 
the Society, though established in a town, has its members 
chiefly resident in the country : and there arc other in- 
stances where Societies, though established in the country, 
have a number of their members resident in towns. Thus 
the subject is attended with difficulties which preclude ac- 
curacy, and an approximation is all that is attainable. 

The graduated scale of sickness afforded by the diffe- 
rent Societies, when compared in decades, although exhi- 
biting much diversity, gives considerable confidence in the 
accuracy of the Returns, since the experience of sickness 
in each Society is borne out, in some measure, by a simi- 
lar, or nearly similar, experience in some other Society, 
with very few exceptions originating in accidental causes. 
A le» range of diversity is found in comparing the general 
sickness of the Societies as bodies ; and thafe range would 
probably be further lessened, could they be compared iin- 

M m 2 
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riilENDLY' SOCIETIES. 


der circumstances precisely similar as to numbers and ages,. 
In the classification into town and country ^ the last ?opii- 
latioii Return for Scotland is taken as the rule. Whereyer 
ill that return the place of the Societies’ establishment is de- 
nominated town^ the sickness is placed under the head town 
in the Comparatiye State ; whereyer, in the Population Re- 
turiij it is denominated the sickness is here set down 

under the title of country^ with this exception, that the 
Caledonian Gardeners’ Lodge of Edinburgh, in respect of 
the rural occupation of the members, is placed under the 
head of country. 

The occupation of the members is noted, so far as ma- 
terials are possessed, and it is left blank or marked thus 
_ „ — , — ^ where these are awanting. 

The results of the Census, from 1st May 18120 to 1st 
May 1821, instituted in the parish of Methven in Perth- 
shire, to ascertain the sickness among the male population, 
nf ' 15 years of age and^ upwards, for, one year, are intro- 
duced into this 'State, for the, .'sake' of ''comparison with the 
results' as '"derived' 'from •''the'', 'Friendly Society Records, 
though the latter alone are used as data in constructing 
the Tables. That Census excludes- nearly 1 out of 21, 
on an average of the whole male population of the pa- 
rish above 15, it being ascertained, that there wei’e 35 per- 
,sonS" out' of 743, who, from bodily or mental infirmity, 
'could hot, at 'any period of', their lives, have been admitted 
as members of a Friendly Society. 

In comparing the Societies in decades^ tlie asterisk * 
denotes that the sickness in the Societies above tliis mark, 
exceed, in that decade, the average sickness on which the 
Tables have been formed, while in the Societies below this 
mark the sickness is under the average ; but the saiwe So- 
'ciety will frequently be Lound above the average in one 
decade,' and below it in another. 
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Prom the small number of members in each Friendly 
Society, it is unavoidable that considerable variations from 
the average rate of sickness must occasionally occiir^ either 
from excess in the temporary or in the permanent .sickness, 
or in both, So far as observation enables us to judge, it is 
thought that, when Societies are properly constituted, the 
chief danger to which they must still remain exposed, will 
arise from the diversity of degree to which the members of 
different Societies may become subject to permanent inca- 
pacity for labour. Continued incapacity for labour arising 
to a few persons in a Friendly Society of a small number 
of members, from accident or from natural failure of con- 
stitution, may increase the burden in a particular Society 
much beyond the average rate. 

It is therefore desirable, that Societies should be made 
"fully aware, that while correct calculation may do much in 
placing their schemes on a more secure footing than hither- 
to, still that there are continc:cncies against which calcula- 

.00 

tions made beforehand cannot guard, which can only be 
obviated by attention on llieir own part to tlie progress of 
the Societies" affairs, and by accommodating their arrange- 
ments to their circumstances, on occasion of any peculiar 
contingency ; and the Comfarative'View may.bemseful in 
impressing more strongly this conviction on their members, 
and exciting that vigilance' so essential to tlie permanence 
of these institutions. For this reason, although aware that 
a degree of exactness cannot be attained, the comparison 
has been instituted* 
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Occui»ATioirs; 


Town. Country, ^ 


Undeii 20 . 

I 40 . Weavers and otliers, , 

50 . All trades,.' ^ ' 

69 . Wearers and others, I-OOO 

68 , Alecbanics, -<>30 

Census of the parish of) 
Methveii, - . j 

33 . Tradesmen, - - 7 H 9 

20 . Ditto, - *777 

5 . Ditto. 

10 . Ditto. 

73 . _ .gsjo 

4 . Tradesmen, 

0 . Ditto, , - ' 

42 . Weavers, ' » 

76 *. Various employments, -415 

37 . Colliers, * » , >® 

24 . Labourers, 

52 . Akchanics andlabouxers, , 

71 .' ,,,. 224 , 

12 . Afechanifts and.lahohrers, 

. 72 . ' ,, 443 : 

Vote.— -In a number of 
Societies no sickness oc- 
cnrij amon|f the members 
. under 20 . ' Vide liesults 
of Returns. 


/FegmIO ;To SOt'"' 

3 ! . Tratlesmeh and iaboiirers, 

47 . Alechanies and shop- ) 

, keepers, - ( 

32. Shoemakers chiefly, 

15. Alechanics and labourers. 
59. All trades, 

0B. , — 

48. Alechanics and labourers, 

38. SliipTOghts, ' 

Ki Farm ser rants, ‘ ' - 
34, Tradesmen,' , - 

39. Sln])imghts, . - 

49. Alechanics and labourers, 

14- Ditto, - „ 

88- Alechaiiics, . 

I 28.1 Ditto and latti^Fers, 


t) ai 

OccUPATIOXS. 

Averag 

Sickn 

Indiv 

e Annual 
ess to an 
iclual 

6 '““' 

Timm. 

Coiuih'if. 

SO to SO'^Conlinued, 



19 . 

•895 


73 . 

•784 


76 * Variou.^! employments, 

•778 


42 . Weavers, 


•754 

27 * Aleehanics, 

•725 


71 . 

•719 


60 * I.abourers and mechanics, 

•714 


Census of the parish of \ 



Aiethveii, - j 


u }/0 

7 * Shoemakers and others, 

•691 


79 . Trade, smen and ialjourcrs. 

•073 


07 . Goldsmiths., 

•072 


4 . Tradesmen, 


•618 " 

8 . Alechanics mostly, 


•015 : 

58 . Freemasons, * ® * 


•Oil 

52 . Alechanics and lalumrerg, 


•583 

78 . Carpet weavers.. 

'•579 


77 * Shoemukerri, ’ / - 

•551 


33 , Tradesmen, ■ 

•548 


■ ': 53 .' ■ . All 'Aceiipations, 


•530 

Mwhanics, 


‘535 

57 * Freemasons, 


•500 

0 . Tradesmen, 


• 4 S 4 

29 . Ditto, ■ 

■493 




25. Printers, 

Aleehanics, 

69. Weavers and others, 

11. All occupations, 

79. ■ , 

10. Tradesmen, 

41. Ditto and labourers, 

12. Alechanics and labourers. 

,,G4. 

5. Tradesmen, 

.^46. All occr.|iiitions, 

"'40. Weavers and others, 

451.. Gardeners and others, 

16. C-oldsmitha, 

37 . CbiUers, - - 

51. Mehanics and shop- | 
keepers, - | 

24, Libtturers, 

72 . 

44. Sailors, ' - : 

17 . . 

18.. .,;. . 

'35. Tradesmen, 





;>,0O 


MERAG'E ANNUAL. SICKNESS 


cj A 


Average Annual, 
Sickness to an - 

,0' (» 
o ^ 
OS's 


Average Annual! 
Sickness toan'l 

c ^ 

Occupations. 

Individual. 

^ S 

l2i.S 

Occupations. 

Individual. 1 

6^ 


Town. 

Country. 


Toton. 

CouTitry. 


SO to SO — Coiiiinuecl 




SO to 40 — Continued. 



23. 


•106 


64. 



•1104 

30. 

Tradesmen and labourers, 

•103 


40. 

Weavers and others. 


•603 

2. 

Mechanics, 


•045 

10. 

Tradesmen, 


■ *602 

3. 

Cotton-spinners mostly, 


•004 

79. 

— — 

•589 

•575 




2. 

Mechanics, 



N'ote — In some- Socie- 



,69. 

Weavers and others, 

•573 

*649 


ties no sickness occurs 



58. 

Freemasons, 



among the members of 
this ckss. y icle ■ Results 
oflleturns. 



16. 

01. 

52. 

37. 

1. 

Goldsmiths, 

Labourers and mechanics, 
Ditto, 

Colliers, 

Mechanics, - i 

•541 

•514 

•4B7 

•485' 

•401 







Fkom 30 TO 40. 



45. 

Gardeners and others, 


•478 




34. 

Tradesmen, 

'•472 






78. 

Carpet weavers, 

Census of the parish of | 

*472 


62. 

— — — 

2-636 




->446 

4. 

Tradesmen, - 

Goldsmiths, 


1-861 


Methveii, - f 


67* 

1-494 

47* 

Mechanics and shop- \ 

•4'28' 


38. 

Shipwrights, 

1-391 


keepers, - j 


42. 

Weavers, 


1-296 

32. 

Shoemakers mostly, 

•419 


49. 

Mechanics and labourers, 


1-283 

65. 


•412 

28. 

Ditto, 

1-266 

43. 

Tradesmen, 

•390 


27. 

Mechanics, 

Tradesmen, 

1-164 


51. 

Mechanics and shop- \' 

•395 


29. 

1-063 



keepers, - | 


30. 

Ditto, 

•983 


19. 

— 

•395 


31. 

Ditto and labourers, 


•959 

6, 

Tradesmen, 

*393 

48. 

Blechanics and labourers 


■935 

3. 

Cotton-spinners &,otRer8; 


•886 

15. 

Ditto, , - 


•933 

■72. 


'''''*380 

-373 

54. 

Tradesmen, 


•91:7 

57*., 

Freemasons,- - ' 


39. 

Shipwrights, 

•908 


-Bailors, ■; - 


'' *378 

20. 

Bleclianics, - l 

im 


7 $i 



*368 


33. 

Tradesmen, - ' 

•877 


t 

Mechanics mostly, 

: '-343 ' 

70. 

Ditto and labourers. 

•8Cl 


56. 

Ah occupations, 

*333 


59. 

All trades, 


•803 

11. 

Ditto, 

•328-' 


77* 

Shoemakers, 

•833 


22. 


•312 


^ 70. 

Various employments, 

•821 


46* 

All occupations, 

'•303 

i 

73. 

*— — ^ ■ 

•810 


20. 

— — 

'208 


63. 

— — — 

‘809 


35, 

Tradesmen, 

*258 

i 

21. 

. ' — 

•803 


17. 



' -216 

oa 

Bleclianics, 

'774- 


50. 

Mechanics and labourers, 


-214 

7f'>. 

53. 

— « j 

•707 


14. 

Mechanics and labourers, 


'•190 

All occupations, 


'•753 ■ 

18. 

j ■ 

•188 


' 9. 

Bliners, «% - - i 

Tradesmen and labourers. 


*752 ■ 

60. 


•173. 


41. 

•743 

36. 

Tradesmen and labourers, 

•100 


13. 

Farm' servants, 


•710 

23. 

— „ 

•084' 


'71. 


^701 






7. 

Shoemakers and others, 

•648 



Note . — The Hadding- 
ton Caledonian Society 



24, 

Labourers, t , ' 

Tradesmen, 1 ' - 
Printers, , - , • 

Tjabourera and nieciianics, 


•643 




■ ■'&. 
25. 
00. 

'819 
■ •817, 

‘633 


reports 19 memr-pi^s 'd' 
these ages, but nwf'K^ 

1 


12. 

;Me(diaEiei .and labourers 

■' ■ ms 



— J 
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FMENDLY SOCIETIES. 


AVERAGE ANNUAL SICKNESS—Con&ued. 


Average Annual 

Sickness to an 
Individual. 

Town 

Cmmtry. 



» 3'339 


2-845 

} 

2'658 

2-313 


2-007 


}*95i 


i-921 


1-737 


s, 1-710 


1-007 


1-688 


1-606 

1-643 

1-520 


- 1-518 


1-448 

L424 

1-400 


1-369 


1-362 

1*307 



1-256 

5 , 

1-224 


MG4 

1*141 


M24 


1-07G 

1-008 

•998 

•994 

•986 

*978 

3, ‘059 

•969 

•949 


*944 


•935 


•913 

•873 


•840 


•837 

•812 

1 

•809 


1 *808 

•782 1 


u « 

'g S 

Occupations. 

Average Annual 
Sickness to an 
Individual 

525.5 


Town, 

Country, 

9. 

40 to 50 — Conitmed. 

Miners, 


•746 

13. 

Farm servants, 


■745 

34. 

Tradesmen, 

•745 

10. 

Ditto, 

Mechanics, 

•742 

26. 

-736 

6. 

Tradesmen, 

■7-0 

3. 

Cotton-spinners mostly, 


■722 

49. 

Mechanics and labourers, 


•719 

36. 

Tradesmen, 

•709 

24. 

Labourers, 

*680 

21. 

— — 

•647 

8. 

Mechanics mostly, 


-607 

16. 

Goldsmiths, 

*593 

56. 

All trades, 

•683 


67. 

Goldsmiths, 

•551 


52. 

Mechanics and labourers, 


•824 

46. 

All occupations, 

•603 

18. 

— — 

•477 


43. 

Tradesmen, 

•468 


17. 

— 


•454 

61 

All occupations, 


*404 

20. 



■344 


69. 

All trades, 


•333 

67. 

Freemasons, 


* 31,9 

66 . 

Mechanics and labourers, 

•292 

64. 



•288 

uO. 

Mechanics and labourers, 


•284 

11. 

All occupations, 

•283 

65. 



•279 

23. 1 

w«. — — 

*238 

14. 

Mechanics and labourers, 


•206 

15. 

Ditto, 


•115 

12. 

Ditto, 


•097 

72. 

Fkom 50 TO 60. 

tO’OOO^ 


53. 

AU occupations, 


6-583 

68. 

Meclianics, 

5*085 


60. 

Lahourorband mechanics, ‘ 

^ 4-213 


02 , 


3*847 


51. 

Mechanics and shop- 1 


70. ' 

keepers, - j 

Tradesraen and. labourers, 

3-762 

3-625 


32. J 

Shoemakers nqostly, 

3-641 


18. 

— ^ 

3-600 


59. . 

'til trades, 


3 * 160 

6,9. ^ 

STeavers am! other oc- \ 
cupations, - | 

3-461 



II 

o ^ 
.£4 

125 .5 


Occupations. 


Feom 40 TO 50. 


Census of the parish of I 
Methvea, 
Shipwrights, 

Mechanics, 

Tradesmen, 

Labourers and mechanic 
Tradesmen, 

Various employments, 


Ditto, 

I Weavers and other oc- 1 
cupations, 

Tradesmen, 

Printers, 


Colliers, 

Shoemakers mostly, 

Tradesmen, 

Mephanics and laboi 

Mechanics, 

Shoemakers, 

Carpet-weavers, 


Weavers and others, 


[Tradesmen, 
radesmeii and la 
Ditto, 

Mechanics, 

[Mechanics and shop- \ 


j Mechanics, 

Weavers, 

[Sailors, 

'Tradesmen, ,, 

! Mechanics aa<l sfep. 1 
keepers, j 

Tradesmen and labourersJ 
ydeaers and others, 



Al’FKXDIX N'o li. 


m 


AVERAGE ANNUAL SICKNESS-CoJrffewrf. 


o S 

CQ ^ 


Average Annual 
Sickness to an 



Average Annual 
Sickness to an 

Ih ^ 

Occupations. 

Individual. 


Occupations. 

Individual 







o 

^.a 


Town, 

Country* 


To'wn, 

Country. 


50 to ^(^•^Conimied. 




50 to 60 — Continued, 



9. 

Miners, 


3-126 

66. 



•458 

“444 

14. 

Mechanics and lahonrers, 


2*944 

42. 

Weavers, 


28. 

Ditto, 

2'896 


54. 

Tradesmen, 


•429 

39. 

Shipwright, 

2-812 


22. 


•400 


19. 



2-698 


11. 

Ail occupations, 

•377 


8. 

Mechanics mostly, 


2-637 

21. 

■ — — — 

•373 

•278 

31. 

Tradesmen and labourers, 


2-623 

49, 

Mechanics and labourers, 


48. 

Mechanics and labourers, 


2-604 

67. 

Goldsmiths, 

•278 

•103 


Census of the parish of\ 


2-597 

44. 

Sailors,, - 



Methven, ' - , j 






55. 

Mechanics and labourers, 

2-419 



Some Eetums 



40. 

Weavers and others, 


2-340 


exhibit no sickness in this 



56. 

Ail trades, ' 

2-333 



decade. Vide Eesults of 



29. 

Tradesmen, 

2-288 



Eeturns, 



75. 

' 37.^ 

Colliers, 

2-264 

2-258 










50. 

Mechanics and labourers, 


2*250 





26. 

Mechanics, 

2-241 



Feom 60 TO TO. 



• 45. 

Gardeners and others, 


2-218 




20. 

^ — 

2-172 


C2. 

, . 

33-687 


3. 

Cotton spinners mostly, 

1-974 

1-906 

8. 

IMechanics mostly, 

32-055 

,74. 

— — — 


35. 

Tradesmen, 

26-857 


61. 

Labourers and mechanics, 


1-887 

07. 

Goldsmiths, 

20-666 


L 

Mechanics, 


1-813 

60. 

Labourers and mechanics, 

18-360 


58. 

Freemasons, « * • « 


1*732 

48. 

Ditto, 

16*238 

24. 

Labourers, 


1-634 

58. 

PYeemasons, , . ' 


.11-571 

7. 

Shoemakers and others, 
Tradesmen and labourers, 

1-356 


37. 

Colliers, 


'10-891 

36. 

1-353 


36. 

Tradesmen and labourers, 

10-650 

38. 

Shipwrights, 

1*345 


25. 

Printers, 

iO-360 


46. 

Ail occupations, 

1-255 

1-250 

18. 



8-954 


64. 

— . 


9. 

Miners, 

8-269 

30. 

Tradesmen, 

1-168 

1-151 

39. 

Shipwrights, 

,#184 


2* 

Mechanics, 


28. 

Mechanics and labourers, 

7-702 


57- 

Freemasons, 


1-140 

■26. 

'■ Ditto, 

7-411 


34. 

Tradesmen, 

•977 


2, 

Mechanics, 

7'4!0 

23. 

. — — — 

•962 


19. 



6-038. 

78. 

Carpet weavers, 

•959 


29. 

Tradesmen, 

';a-750' 


27. 

Mechanics, 

*933 


1. 

Mechanics, 

Tradesmen and labourers, 

6-502 

25. 

Printers, 

•912 


31. 


0-2,48 

63. 


■904 


45. 

Gardeners and others,* * 


5-618 

65. 



•875 

16. 

Goldsmiths, 

5-595 


6. 

5. 

Tradesmai, 

Ditto. ^ - 


•869 

•846 


Census of the parish of \ 
Methven, | 


5'454 

10. 

Ditto. 


•741 

54. 

Tradesmen, 


5-121 

43. 

Ditto. , 

■654 


20. 


4-912 


4. 

Ditto. ‘ 


-647 

69. 

Weavers and other oc-1 

4-902 


16. 

Goldsmiths,*. - * 

Tradesmen,* 

Mechanics and labdurors, 

‘601 


■ eupations, • j, 


33. 

•600 


40. 

Weavers and others,' v,'; 


"4-702 

15, 


•555 

7- 

Shoemakers and others, 

4-649 




•536 

38. 

Shipwrights, 

4'548 






558 iHlENDLY SOCIETIES. 


AVERAGE ANNUAL SlCKmSS-Contimied. 


C Vi 

0 ii 

^ « 

® {3 
^ 1-1 

Occupations. 

xlverage Annual 
Sickness to an 
Individual 

as 

3 

A*l 

OcCUPxiTIONS. 

'Average Annual 
Sickness to an 
Individual 

Town, 

Country. 

Town. 

Country. 


60 to 70 — Continued. 




Above 70 — Continued. 



0. 

Tradesmen, 


4*523 

54. 

Tradesmen, 


35*345 

53- 

All occupations, ■ / 


,4*500 

9. 

^liners, 


31*368 

22. 


4*200 


53. 

All occupations, 


31*200 

70. 

Tradesmen and labourers, 

4*111 


L 

Alechanics, 


28*979 

74. 


4*040 


56. 

All trades, 

27*222 


24. 

Labourers, 


4*000 

29. 

Tradesmen, 

20*777 


6. 

Tradesmen, 


3*925 

55. 

Mechanics and labourers, 

20*O(JO 


4. 

Ditto, ' 


3*703 


Census of the parish of) 



32. 

Shoemakers mostly, 

3-292 



Jlethven, j 


-• 4*740 

57. 

Freemasons, 


3*229 

19. 

— 

24*345 


3. 

Cotton spinners .mostly, 


3*103 

48. 

Mechanics and laliourers. 


23*310 ^ 

50. 

AU trades, 

2*555 


01. 

Ditto, 


22*400 

59. 

Ditto, 


2*127 

07. 

Goldsmiths, 

22*333 


50. 

Mechanics, and labourers, 


2*071 

40. 

Weavers and others, 


20*744 

78. 

Carpet weavers, 

2*032 


, 7. 

Shoemakers and others, 

19*600 


44. 

Sailors, 


1*087 

31. 

Tradesmen and labourers, 


'10*740 

Bh 

Labourers and mechanics, 


1*000 

45. 

Gardeners and others, 


• 10*947 

4i 

Ail occupations, 

1*057 


2. 

Mechanics, 


10*000 

I!. 

Ditto, 

1*032 


25. 

Printers, 

15*328 


30. 

Tradesmen, 

1*527 


II. 

All oceupati.ons, 

14*000 


23. 

^ ^ — , 

1*345, 


24'., 

Labemvevs^' 


K-123 

03. 

' ..'A 

1*333 


■■ 3... 

.Cottph-spiiiiiers mostly, 


12*020 

17. 



1*004 

"i.a: 



10*571 


34. 

Tradesmen, , 

*000 


00. 

Labourers and mechanics. 

10*105 


33. 

Ditto, 

*471 


57. 

Freemasons, 


■9*143 

14. 

^Mechanics and labourers, 


•280 

33. 

Tradesmen, 

8« 


55. 

: Ditto, 

•045 


50. 

Mechanics and labourers, 


8*025 ' 





28. 

Ditto, 

8-283 



Ate.— Several Iletu rns , 



40. 

All occupations, 

0*875 



exhibit' no members of 



10. 

Goldsmiths, 

0*845 



.this age. Vide Results' 



44. 

Sailors, 


5*031 


ofKetnl?. 



69. 

Weavers and other oc- 1 

4*075 







cupations, j 




— — 



' 59. 

All trades, 


'4-318- 





04. 

' ^ 


4*000 J' 


Above 70. ' ' '■ 



17. 

■ ^ - 


. 1*880 ' 

26. 

Mechanics, 

02*333 



iVh/f!._Many R.etiirns 



39, 

Sliipwriglits, 

52*000 



exhibit no raemhers of 



38. 

Ditto, 

52*0t)0 



this age. Vide Results 



23. 

' — 

35*950 i 



of Returns. 



22. 


35*412 




nr 



'■h 

. ;iVbte.~-A nieniber djiug before the middle of the year, is held as dying in the year preceding, 
»iid the sichness of the j^^pt which he died is addecrto that of the preceding year. 


ArrE>;i)ix Ko na 
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GENERAL AVERAGE ANNUAL SICKNESS to an INDIVIDUAL in 
the SuCiKTiEs accortlinff to the Returns* 


OccirPATionrs. 


L Where none of i 
(Hies en'ceed 50. 


tlverage Annual 
Sickness to an 
, Individual 

Town. Country. 


Average Annual 
be Sickness to an 
p q 3, IndividiuiL 


77* Siioeraakers, -d-O 

12. Mechanics and la-\ 2 O .7 

bourers, j 

70. Various employ- \ 20-0 ■ 
ments, , - ' f ' ' 

73. 30'.0 

52. Mechanics and la- 1 30 .u 
bourers, | ' , 

41. Tradesmen and la- 1 33 0 

bourers, j 

70. ~ 32-0 

13. _ Farm servants, ' 34-5 
47.' Alechanics and ) 

shopkeepers, j' ’ 

II. Where none of the 
ayes avceed 00. 

42. Weavers, - 
60. Mechanics, , - 

10. Tradesmen, - 34-4 

05. 35*4 

15. Mechanics and k-] 3,5.5 

bourers, j 
27. blechanics, - 35*7 

40. M.fchamcs and lu-l 35.3 
bourers, - f 

75. 30-1 

43. Tradesmen, 3fk5 

21. ' mi 

51. Mechanics and \ 40.2 
shopkeepers, J 

00. — '^13 

04. 44*5 

II!. Wherenone of the 
ages coxeed 70. ' 



. Carpet-^^ieavers, 
Tradesmen, • 
Tradesmen and la- ) 
bourers, ■, j 

> Tradesmen, 

Colliers, * - ' ' ' 

t. Mechanics liostly, 

V Tradesmen, - » 

. Ditto, 

. , Ditto, ' - 
, Ereeiaasons, 


35*7 .-OOOO 
36 0 ^M745 


10 , Traclesmcn, 


IV, , Where sme of 
the ayes exceed 70 , 

. Tradesmen, - 34*5 I 

. Labourers, - 30*2 

. All occupations, 304i 

!. iVadesmen, - 38*4 

. Printers, - 38*4 I 

. Goldsmiths, - 30*5 2 

^ Cotton-spinners \ 
mostly, j 

^ Mechanics, 38 '8 1 

!■ ’Goldsmiths, - 40 -0 

Shoemakers ^ others, 40*7 1 

Shipwrights, 41*0 1 

{. Ditto", - 41*1 1 

I Gardeinjrs 4 T 8 

42*01 

I SaiiorSi, , , ' 43*0 

i, llkthanit’s, ^ , 4110 


. piechanics and la - 1 


Town. 

Country. 

39*1 *8953 


39-5 

39*5 l’ 6 T 40 
39 f -OSOd 

•9617 

42-1 *7303 
42*2 1*0000 
44*3 1*1331 


47*3 4*3043 

1 


bourers, 

' Ditto, 

Ditto, - 44*0 3*3313 

Ditto, - ' _ 44 ft'' 

I ' ' Ditto, , - ’ 45'0 2*008 i 

Ditto, ■ ' - , 45*5 ' 

. kU occupations, 45fi 1*2045 

. Freemasons, 45*6 

45f; 1*4276 

- .Mechanics, ; - 46*5 

, WeaM's and other \ 2.2157 

__ ^^ggampations. f 

and others, 46*1 . 

. Miners^, " „ ; - 40*3 , 


40*3. : 

50*0 3*0403 
. All trades, - i '50*4 5*1016 
- All oceupatio| 5 !^, , 50‘6 I *1453 
, rnidesmen, Sl'O 




560 FIUENDLY SOCIETIES. 

AVERAGE SICKNESS IN TOWNS. 

The Members of Friendly Societies in Towns— as to Numbers— 
Total Sickness — and the Average Annual Sickness to an Indi- 
vidual— stand as follows. 



Under 

20. 

From 

20 to 30. 

From 

30 to 40. 

- ® 

? 0 
So 

From 

50 to 60. 

From 

00 to 70. 

Above 

70. 

Numbers, 

450 

18523 

2330C 

13591 

6023 

1898 

456 

Total Sickness, 

175 

103C7 

17149 

16207 

12397 

11427 

7054 

Average Annual 1 
Sickness to an v 
Individual, j 

•3837 

•6274 

•7339 

1*1924 

2-0582 

6.0205 

15-4692 


AVERAGE SICKNESS IN THE COUNTRY. 

The Members of feiendly/toieties in' the'. Country — as to Num- 
bers — Total Slyness — and the Average Annual Sickness to 
an Individual — stand as follows. 


' 

Under 

20. 

From 

20 to 30. 

From 

30 to 40. 


From 

50 to 00. 

_ o 

C o 

So 

o 

OJ 

.B ft 

<! 

Numbers,, 

600 

0986 

. 

12895 

11528 

6575 

2650 

671 

Total' Sickness, 

226 

3540 

7745 

'v 9599 

11294^ 

14195 

11588-1 

Average Aiinual„| 
Sickness to an > | 
Individual | 

•3766 

•5067 

•6006 

•3326 


5'3566' 

17'2704 
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ON 

WEDGE^DllAINO^'G CLAY LAND* 


LKTTEIi FROM' CHARLES ALEXANDER AlOIR, ESQ. 
OF LECKIE,' TO H. HOME DRUMMOND, ESQ. 
OF BLAIll-DllUMMOND, M. P. 


LE^r TER from H. 'Home Drummond^ Esq- addressed 

to the Secretary to the Highland Society- 

SIR, Blair^Dnmmond^ Dec- 24. 1823. 

In ’ compliance with the request, expressed at a 
meeting of the Committee of the Highland So- 
ciety, that I should furnish a statement of the 
mode of Wedge-Draining Carse Land, now prac- 
tised in this part of the country, I applied to my 
friend, Mr Mom of Leckie, as being much better 
qualified than I am to supply the information re- 
quired; and I have the satisfaction to^transmit to 
you the inclosed communication, containing the re- 
siilt of his experience on the subject, with his per- 
mission to place it at the disposal of the Directors. 
As this information appears to me most important 
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to all persons interested in the cultivation of the 
valuable description of soil to which it relates, I 
hope such measures may be adopted as are best cal- 
culated to make it generally known. In this parti- 
cular district, Wedge-Draining is so rapidly extend- 
ing, as hardly to require encouragement. On this 
estate alone, the tenants have, within these three or 
four years, drained above 200 acres, at their own 
expence. But 1 believe there are other districts 
well calculated for this species of improvement, 
where it has not yet been introduced. 

As Mr hloiii’s statement is not accompanied 
with a sketch of the tools, I beg leave to subjoin 
one of the tools at present used with great success 
in draining a field here. These vary in some par- 
ticulars from the dimensions of those used by Mr 
Moir, but I believe the diiference is of no material 
consequence^ Thfe tttrf-spsde (T*l. VII. Fig. 3.) is 
found to he very useful, where the ground to be 
drained has been so long in pasture, that the turf cut 
from the surface of the drain serves for covering it. — 
I remain. Sir, your most obedient humble servant, 
H. Home Drummond. 

March 31. 1824. 

P. Since Mr Moiu’s Statement \vas writ- 
ten, I und^'stancl from Mr Murray ofPolmaise, 
that bricks have been used by him with the greatest 
sueeess in covering wedge-drains ; and, where. thSre 
is a shareity of proper turf, it is very likely that this 
may he found to he the best and cheapest mode. 
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The bricks so used are narrower on the lorver thair 
on the upper side, and fit the wedge-drains like the 
key-stone of an arch 

Some experiments in draining have been late- 
ly made with a plough, constructed for that pur- 
pose, by Robert Robertson, an ingenious blacksmith 
at Drip Bridge, near Stirling, and which, it is 
hoped, may lead to a great saving of labour ; but, 
as it is intended to make some alterations on the 
machine, and to submit its application to the test 
of farther experiments, it would be premature, and 
perhaps injurious, to give a particular account of it 
at present. H. H. D. 

No. I. — Tdrf Spade. No. III. 

Plate VII. Fig. 3. Plate VII. Fig. 5 . 

Inches. Inches# 

Breadth of Plate at top, Breadth of Plate at top, 5 
Do. of do. at bottom, 5 Do. of do. at bottom, 2 

Length of do. « 11 Length of do. - 17| 

Do» of shaft, - - - 30| Do. of shaft, - « - ^81 

No. IL No. IV. ' 

, Plate VII. Kg. 4 PkteVILKg.a 

Breadth of Plate at top, 6 Diam, of Scoop, - 2 

Do# of do. at bottom, 4 Length of do. - - 14 

Length of do. - - 17. Do. of Shaft, - - 5 ft. 9 

Do# of Shaft, - , * ^7 The Scoop is at an angle of 

■ 45 deg. to the Shaft# 


* A Bill is now (Jime'4,8S4) in progress' through' Parlia- 
mint,, ill which a clause is introduced, it is believed on Mr 
Drummond's suggestion, for exempting from duty, under cer- 
tain regulations, all bricks and tiles used in drainage. 
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LETTER from CuABt.En Ji.ex. AIoiu, Esq. of Lechie, to 
H. Home I)rummokx>, Esq. M. P. 

My dear Sir, 

I have mucli pleasure in complying with 
your request, that I wouli;! communicate to you, for 
the information of the Highland Society, the result 
of my experience in AV edge- Draining; and it will 
give me very sincere satisfaction, if I can be in any 
degree instrumental in rendering more general a 
practice which I consider as the most important im- 
provement that has been introduced into the ma- 
nagement of carse lands since I knew any thing 
about farming. r 

You are aware, that your own tenant John Blair, 
with a sagacity and spirit of enterprise infinitely 
creditable to him, when his limited means are taken 
into consideration, about the year 1816 , took, from 
an article in the Farmers’ Magazine, pointed out to 
him by Mr B,obert Forrester of Polder, at that time 
his landlord, the idea of draining the land he clear- 
ed from the moss, on a principle nearly similar to 
wedge-draining, though more expensive in the exe- 
cution, and, I believe, less likely to prove diuable. 
He assures me, however, that the first drains he 
made are still running very well. For want of the 
proper spade, he could not cut his drains in tiio Way 
now generally practised; but his method was to 
cut a trench in the clay, more or less deep accord- 
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ing to circumstances, and of a proportionable width, 
in the bottom of which he cut his drain, with a 
narrow and sharp pointed spade. He then covered 
this narrow drain with a firm turf, taken from the 
surface of the moss, and afterwards filled up the 
trench with the clay that had been taken out of it. 
This will be better understood, perhaps, by looking 
at the transverse section of his drain, in PI. VII. 
Fig. 1. where the dotted part represents the turf. 

This method, which was originally, I believe, in- 
vented in Essex, and has been long practised in 
that county, and in other parts of England, Blair 
found to succeed so well, that it was with great dif- 
ficulty I prevailed upon him to try the plan he saw 
my people following ; but, notwithstanding his na~ 
tiual partiality to his old system, a short trial con- 
vinced him of the superior advantages of the new 
method. 

Our Mend Mr Murray of Polmaise having seen 
wedge draining practised extensively in Wigton- 
shire, was instantly sensible of its utility, and it is 
to him entirely that we owe the introduction of it 
into Stirlingshire, from whence it has spread to 
Clackmananshire, and part of Perthshire. He 
brought to Polmaise a number of Irish labourers, 
who had been trained to that sort of work in Gal- 
loway, and set the example, by draining a lar^ 
field, as far back, I think, as 1815- Since that 
tindb, he has drained a great deal more, and conti- 
nues to do so with perfect success. His example 
was soonfbllowedby Lord Abercromby, Mr Graham 
VGL. VI, N n 
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Stirling of Airtli, and several others of his friends, 
who saw his operations, and it is now become very 
general in this neighbourhood, I was later of be- 
ginning than several of my neighbours, partly owing 
to the difficulty of procuring hands accustomed to 
it, but chiefly owing to my having been at that time 
fully occupied in bringiirg up some expensive leird- 
ing drains from the Forth, which were necessary as 
a preliminary step to that or any other material im- 
provement ; but I believe nobody in this part of 
Scotland has carried the practice to such an extent 
as I have now done. I cannot say exactly how 
mneli land I have wedge-drained, but I am pretty 
sure it exceeds 150 acres. 

The first field I drained in this way, (six years 
ago), was not much improved by the operation. In- 
deed, wit|!| respect to the greater part of the field, I 
reckoned ii a complete faiiiife, owing to the soil ha- 
ving been too sandy ; though undoubtedly the first 
crop or two were much better than they would have 
been had the field not been drained. In my second 
trial I was much more successful. It was a field of 
acres then, (in the summer of 1818), under sum- 
naer fallow. After being drained, it was sown with 
wheat, along with grass-seeds, and produced a very 
heavy crop, much too heavy indeed for the grass, 
although it only got rather a slight dunging, and 
no lime. It has been in pasture under sheep ever 
sfece, and continues in a great toeasure frep feom 
rashes and coarse aquatic grasses^lfh which it used 
to be much overrun before it was drained. Yet 
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some of the tlrahis hare given way near their 
months, partly, perhaps, from having been cut into 
by moles and water-mice, but partly also, I suspect, 
from their having too great a fall near their termi- 
nation in a ditch. The water owing to this cause, 
running too rapidly, has, I think, wasted the bot- 
tom, and undermined the sides of these drains, so 
as to cause the turf to fall down and choke them. 
•To remedy this, laome time ago had a transverse 
drain cut across the ridges, from one side of the field 
to the other, so as to cari'y off the water from any of 
the di’ains that were stopped, and that seems to have 
answered the purpose very Avell, 

Most of the other lands that I have drained have 
been in the occupation of tenants, and wherever 
sufiieient attention has been paid to keep the ditches 
clear, so as not to choke up the mouths of the 
drains, (a point of great consequence), they appear 
to have succeeded very weU, and 1 feel confident, 
that, wherever the soil is fitted for the purpose, the 
work properly executed, the drains of a sufficient 
depth, and where there is no improper treatment or 
Peglecfc on the part of the farmer, these drains will 
answer the most sanguine expectations. I think 
they should never he less than three feet deep, 
otherwise they are apt to give way, either fitom 
moles getting down into them in very dry weather, 
or^from the feet of the horses employed in plough- 
ing, when the ground is wet, sinking so far as to 
injure the turf. 


Nil 2 
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The wedge-drains have no shoulders, like those 
originally made by John Blair ; but the sides have 
a regular slope from top to bottom, as may be seen 
in the transverse section, (Plate VIL Fig. 2.), where, 
as in Fig. 1. the dotted part represents the tmf. 

The work is performed by means of three spades 
of different sizes. The first,Fig. 3. may be a common 
spade of moderate breadth, with which the surface- 
clay maybe taken off to the depth of 8 or 10 inches, 
or not quite so much, if the clay be very strong. 
The breadth of the drain, at top, may be from a foot 
to 15 inches ; but it never should be less than a foot, 
as it is an advantage that the sides should have a 
considerable slope, — and the two sides should slope 
as equally as possible. Another workman follows 
the first, with a spade six inches broad at the top, 
and becoming narrower towards the point, where it 
should not exceed four inches, (Plate VII. Fig. 4.) 
The length of the plate of this second spade should 
be 14 inches, and with it a foot or 14 inches in 
depth can easily be gained. A third workman, 
and he should be the most expert, succeeds the 
secondj and his spade should be four inches broad 
at top, only two inches broad at the point, and 14 
or 15 inches in length, (Plate VII. Fig. 5.) With 
this spade a good workman can take out at least 
15 inches of clay. A sort of hoe or scoop, made 
of a plate of iron formed nearly into the shape of an 
half cylinder, of two inches diameter, and a foot or 
14 inches long, and fastened at an acute angle of 
perhaps 70°, to a long wooden handle, /, Plate VH. 
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Fig. 6.) is now employed to scrape out the bottom 
of the drain, and remove any small pieces of clay 
that may have fallen into it. 

This completes the cutting of what is by the 
workmen called a three stamp drain. Where cir- 
cumstances may render it necessary, they may be 
made of four, five, or more stamps. A tenant of 
mine made a drain in this way six feet deep, to 
bring water into a pump-well in his farm-yard, 
which answers perfectly. Mr Murray has also 
made some drains six feet deep, whUe others have 
made them of a depth not much exceeding two feet ; 
but, I repeat, that I would in no case, unless, per- 
haps, where the land is to remain permanently in 
sheep-pasture, and is free from moles, recommend 
their being made less than three feet deep, and I 
am inclined to think, that where the levels will ad- 
mit of it, it would almost always be more advanta- 
geous that the depth should be four feet. Where the 
field is in summer fallow at the tinae, six inches of 
depth can generally be gained by gathering the 
ridges pretty high, and taking as deep a water-fur- 
row as possible, with a wide-set plough. Three 
stamps or spits taken from the bottom of this wa- 
ter-fiurrow.will give a depth of at least three feet 
and a half, when the ridges are reduced to the pro- 
per shape, which is easily done in the course of the 
subsequent ploughings. In aU cases I think it best 
to"J)ut a drain in every furrow, though some people 
put only one in every second furrow. 
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The drain being cut of the dimensions required, 
the next step is to fill it properly. At first, when 
this mode of draining was introduced into Stirling- 
shire, we always used a wedge of turf for this pur- 
pose, and, where it could he got, we generally 
preferred the tough green turf, which is in many 
places to be found on the surface of peat-moss, and 
I still believe there is nothing preferable to it. 
Where that is not to be got, turfs from the sur- 
face of wet clay land, much matted with the roots 
of coarse grasses, answer remarkably well ; and, 
since these have become scarce, we have found any 
good firm turft quite sufficient, and we very often 
take them from the field we are di-aining, if it has 
been a few years in pasture. The turfs should be 
cut into an oblong shape, about four inches and an 
half broad, (some make them narrower ;a little at the 
graS5y"sidb':t&ffi'^^?^S;^'^effifet^'"bu^ is not very 
easily done, and, I believe, not very material), and 
from three to five inches thick. They are generally 
made about fourteen inches long. The grassy side 
of the turf being turned undermost, they are put 
down into the drain, the workman standing upon 
them after they are put in, and pressing them down 
with his whole weight, till they are firmly wedged 
between the sloping sides of the drain. The ends 
of the turfs being cut somewhat obliquely, they 
overlap each other a little, and by this means, al- 
though there is sufficient opening for the surface- 
water to get down, nothing else can. The open 
space, below the turf, ought to be about^ive or^six 
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inches in depth, three inches wide at top, and one 
and an half, or twe inches, at bottom. Some people 
prefer making the turf a little broader, and, by that 
means, leaving a larger space below, from the idea 
that it will be less likely to choke up, but these are 
the dimensions I have found to answer best, and Mr 
Murray’s experience on this subject coincides with 
mine. When the open space is much larger, the 
sides of the drain, below the turf, are probably naore 
apt to give way for want of support. 

The operation may now be completed, by turn- 
ing in as much earth, either with the spade or the 
plough, as to fiU up the drain to the proper level. 
I commonly find it very advantageous to fill up the 
drain with the loose surface earth, and to give a sort 
of top-dressing to the ridge with the fresh clay from 
the bottom of the drain. By this means the surface- 
water gets more easily down, and the fresh soil will 
in general, be found to improve the field very mate- 
rially. 

The difficulty of procuring proper turf in many 
situations, has led, of late, to some trials of various 
substitutes for it, such as clay, peat, wood, and even 
stone. A person of the name of Ballingall, who 
came to this neighbourhood about two years ago, 
has been employed as a wedge-drainer by several 
gentlemen. He uses clay instead of turf, in a way 
that, he says, he has seen sixccessfully practised for 
mffi-e . than thirty years in Holland. I have no 
means of confirming the accuracy of this statement ; 
but the experiments that have been made in that 
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way in tMs country do not yet warrant my recom- 
mending it. In some instances it has certainly 
failed, perhaps from the clay not being sufficiently 
strong, or, as Mr Murray, who has given it a trial, 
plausibly enough supposes, from its being employed 
in too dry a state. This man’s method is the fol- 
lowing. 

After the drain is cut, he introduces into it a 
frame of wood about four feet long, and, in its other 
dimensions, corresponding to the size of the open 
space he wishes to leave in the bottom of the drain. 
Tough wet clay is then thrown in upon this, and 
firmly beaten down, nearly in the way in which it 
would be done in puddling the bottom of a piece of 
water. The frame of wood is then drawn forward 
in the drain, by means of a ring in one end of it, 
and the same process is repeated till the drain is 
compfot^|,:;.:T/vhavei;:friLya®^ ^'experience of this 
method, nor should 1 like to try it on an extensive 
scale, till the durability of the drains thus formed is 
better ascertained. Perhaps one reason of the fail- 
ure may be, that the puddle being almost imper- 
me^le to the water, it can only escape laterally, 
and, from lodging too long, softens the clay so much, 
that the whole falls down into the bottom of the 
drain. 

I am at present trying, in a few drains, a more 
simple plan, which has, I luiderstand, been found 
to succeed well enougli on one of your own ,fafms 
at Drip. It has not, however, yet stood the test of 
time, and, therefore, I cannot venture to recommend 
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it, tliougli I am inclined to think pretty favourably 
of it. It consists . merely in cutting the strongest 
clay, the field to be drained affords, into masses of 
the shape of the turfs formerly described, and put- 
ting these into the drains wthout breaking them, 
exactly as is done with turf. In order to give this 
method as good a chance of success as possible, I 
think it should be done in wet weather. 

Wood has been used in a few cases in this neigh- 
bourhood in the following manner, but I have not 
tried it. From the thinnings of fir-plantations, 
trees have generally been chosen of such a size as, 
when sawn or split longitudinally into two, or some- 
times into four, the segments are of the dimensions 
required, that is, about 4 inches in diameter. A 
great objection to this is the expence, which is al- 
most double that of the method with turf. Mr 
Murray made a trial of peat cut into the shape of 
the turfs, and dried nearly as if intended for fuel. 
This succeeded very well, and wiU, I have no doubt, 
prove very durable; but it is expensive. I have 
only heard of one trial made with stones. 1 do not 
think it can answer, and there are few situations in 
our carses where it is practicable, for want of stones 
fit for the pmpose. Indeed, I am so much convin- 
ced that good turf is preferable to every thing else, 
that I recommend to all my tenants, any part of 
whose farms it is intended to drain, to keep a few 
ridges of the strongest clay-land they have in pas- 
ture for at least three years, so as to be provided 
with abundance of good turf, when it comes to be 
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wanted. There are not many farms where a small 
quantity of goqd turf cannot he got in the mean 
time from the sides of ditches, or of roads, or from 
waste corners, which are still in too many farms suf- 
fered to remain,- — a just somrce of reproach to our 
farmers. 

Mr Thomas Hannay of Grange of Cree, in Wig- 
tonshire, was the first person who practised wedge- 
draining in Scotland, and has generally been esteem • 
ed the inventor of it. He certainly was so, in as 
far as regards the using a wedge of turf, in my opi- 
nion, a very important part of the process. In 
the Farmer’s Magazine for August 1815, (vol. xvi. 
p. S6l,), Mr Hannay gives a very distinct account 
of his method of draining, which he candidly ac- 
knowledges he was led to by reading in the fourth 
volume of the same Magazines, pi i78., an account 
of the Essex method; cf tiiderdrain^^ is not 

materially different from our practice, in as far as 
resliects the cutting the drains, though very infe- 
rior as to the filling, which in Essex was then done 
with straw. He also mentions, that Mr Eoyd of 
Mertonhall had begun the practice of under-drain- 
ing much about the smne time that he did, without 
either party being aware of the operations of the 
other. Under-drainings, nearly similar to those at 
first made by John Blair, are still used in Cambridge- 
shire, and, I believe, in other parts of England ; but 
the mode of wedging the turf firmly between the 
sloping sides of the drain, instead of making it rest 
upon shoulders, is unquestionably an ifnportant im- 
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provement in point of durability, for these shoul- 
ders have been often found to give way under the 
pressure of wet earth, in which case the whole sinks 
to the bottom of the drain. In point of economy, 
the saving of expenee, both as to the quantity of 
clay to be moved, and as to the quantity of turf re- 
quired, is obvious. 

A question of far greater importance than the 
name of the inventor, or the date or place of the in- 
vention, has often been asked, — ^Howlong are wedge- 
drains likely to last? This question we are not yet 
perhaps fully able ’'to answer; but those executed 
near nine years ago at Polmaise, are still running 
very well, and Mr Murray tells me, that some in 
Wigtonshire are still quite clear, which were cut 
several years before his. They will not, however, 
last nearly so long, where they are not at least 3 feet 
deep, or where the clay is not very stiff; indeed, 
where it is mixed with sand in any considerable 
proportion, or approaches to the nature of loam, I ■ 
would not advise their, being attempted. The me- 
thod of pipe-draining, described and recommended 
by Mr Hannay, has not been tried in this part of 
Scotland, but certainly merits a trial in soils too 
sandy for wedge-draining, if proper turfs for the 
purpose can be got. , 

Another question equally important is. What 
may be reckoned the average increase of crop in con- 
seqiilnce of the operation ? This must obviously be 
very various in proportion, as the land was more or 
less wet before it was drained. I have never yet 
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seen a field of carse-land that was not wet enough 
to be much the better for wedge-draining, and Mr 
Murray estimates the average improvement at two 
bolls per acre, besides an immense increase in the 
quantity of straw. He had this year sixty threaves 
of barley per acre on wedge-drained land. I must, 
however, remark, that the improvement has always 
appeared to me more striking in the first two or 
three crops than afterwards, and the reason, I ap- 
prehend, is, that although the drains remain perfect- 
ly clear, the clay above them becoming gradually 
more compact, the surface-water does not get down 
into them so quickly after a few years as it did at 
first. 

The price I now pay for cutting wedge-drains 3 
feet deep, including the cutting of the turf and put- 
ting it in, is 4d. per rood of ^0 lineal feet, and I 
am at the expeno^il^S^J^ng the turf from the 
place where it is cut, and laying it down close to 
the drains in a regular line, so that the person em- 
ployed by the contractor in putting it in, can easily 
reach it without coming out of the drain. I know 
that the work fan be done a little cheaper, but 1 
know also, that where it has been done too cheap, 
it has not in general been so well clone, and the du- 
rability in a great measure depends on the work 
being properly executed. This is, I believe, the 
same price that Mr IMurray now pays. At first we 
both paid a good deal more, but an expert work&ian 
will make good, though not extravagant, wages at 
the rate 1 ha\ e mentioned, l^^herc wood is nsed 
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as a wedge instead of turf, about a fd. per rood will 
be saved as the price of cutting the turf ; while, on 
the other hand, the expence of the wood must, of 
course, vary considerably according to local circum- 
stances ; but where it has been tried in this coun- 
try, and sawn with a saw-mill, I believe it has cost 
from 13d. to 14d. per chain of 74 feet. The ex- 
pence of draining per acre, must, it is obvious, de- 
pend on the breadth of the ridges. Where these 
are of 15 feet, the most common breadth in our 
carses, it will cost about L. % 17s. per acre ; but in 
wedge-drained land, I think the ridges may be ad- 
vantageously made 18 or 20 feet broad, which will 
of course be attended with a proportionate reduction 
of the expence of draining. Mr Murray is of opi- 
nion that the improvement on the first crop, where 
that crop is wheat, will nearly pay the expence. 
Certainly in all ordinary cases, the improvement on 
the first two crops will do more than pay it. In- 
deed, I have been told that a very shrewd and intelli- 
gent farmer on an estate in my neighbourhood, says, 
he is convinced that it would be for the interest of 
a tenant to wedge-drain, although it were ascertain- 
ed that these drains would only last two years. He 
is himself draining extensively. 

Hitherto, as far as I know, wedge-draining has 
not been practised any where in Scotland except in 
•Galloway, and for about twenty miles along both 
banks of the Forth. It is rapidly spreading in this 
neighbourhood, and we are unquestionably very 
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mucli indebted to Mr Mun-ay for having introduced 
it amongst us. I have not a doubt that it would meet 
with similar success in *thc Carse of Gowrie, were 
it once tried there ; but there are not, I apprehend, 
a great many other situations in Scotland that are 
equally fit for it. What arc called clay lands in Eng- 
land, containing generally an admixture of sand, gra- 
vel, or stones, are not at all adapted to it. I don’t know 
if it is practised any where in England, but it avouM 
succeed wherever the Essex method answers. An 
idea has prcA^ailed that it was brought to Scotland 
from Ireland, but this is a mistake, arising, I pre- 
sume, &om the circumstance of the work being chief- 
ly executed in this part of the country by Irish la- 
bourers, who have been trained to it in Gallovyay. 

At first we were obliged to have the tools, as well 
as iflie workmen^ from. Wigtonshire; but they are 
now pretty smiths in this 

neighbourhood, and many of our oaaui labourers are 
becoming expert drainers. A set of spades and a 
hoe made in the neighbourhood of Wigton, and de- 
livered in Edinburgh or Glasgow, used to cost about 
E."'r:Sterling.„ 

I have now, my dear Sir, giA'en you all the infor- 
mation that I am possessed of on this interesting 
subject, and I fear you may think I haA'c given you 
much that is unimportant, and a great deal of what 
I haA'e said, I am sure was known to you before.. 
My letter has ruii out to a greater length 4;hlu I 
expects, hut the short time prescribed for the com- 
munication does not admit of my condensing it, or 
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arrangiiig it better. You will of course curtail as 
much of it as you may consider useless, before com- 
municating its substance to the Society, and should 
any part of it appear to you, or to others, obscure, I 
shall be most ready to explain it as far as I can. I 
remain, with great regard, My dear Sir, very faith- 
fully yours, 

Cha®. ALEX^ Moie. 

Leckte, \ 

IQth December ISSS- J 
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ON THE 


IMPROVEMENT OF KELP 

BY 

Anbrew Fyee, M. D. F. R. S. E. 

LECTUEEE ON CHEMISTKY, EDINBUEGH. 


At a time when the Kelp Manufacture is threat- 
ened with a total overthrow, from the introduction 
of alkaline matter, hy the decomposition of sea-salt, 
I conceive that no apology is necessary, for taking up 
the time of the Society, in laying before it a few 
remarks, which, it is to be hoped, may tend to the 
improvement of this important article. 

Since I had the honour of addressing the Socie- 
ty on this subject, my attention has been frequent- 
ly 'teealled to it, and the experiments in which I 
have been lately engaged, afford strong grounds for 
belie\ing that I have at last found out the cause of 
the inferiority of kelp to barilla, with respect to the 
quantity of soda for which they are prized. 

The experiments detailed in my former paper, 
led me to suppose, that there ought not to be any 
real difference between these articles, as the origin 
of the alkali seemed to me to be the p,rae in, both ; 
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consequently, that the inferiority of the latter, de- 
pended solely on the mode of manufacture. 

The saline contents detected in sea-weed, hy che- 
mical analysis, I have there shewn to he sulphate 
of potass and muriate of soda ; hut that, after inci- 
neration,- they are sulphate of potass, muriate of 
potass, carbonate of soda, and soda in union with 
sulphur ; from which I have inferred, that the vege- 
table matter is partly destroyed by the heat, fur- 
nishing carbonic acid, and that the remaining part 
decomposes the sulphuric acid of the sulphate of 
potass, part of the sulphur being dissipated, and 
part retained, to form the sulphuret of the alkali. 
Though sulphate of potass is thus decomposed, po- 
tass is not found in its free or carbonated state in 
kelp ; for, as the weed always contains muriate of 
soda, the potass must, from its greater affinity for 
muriatic acid, decompose the muriate, combine with 
its acid, and set its alkali free, which is left partly 
uncombined, partly in union with the carbonic acid 
formed by the combustion of the weed, and also 
with the sulphur disengaged from the sulphuric 
acid. 

That this is the case, seems proved by the expe- 
riments on sea-weed exposed to the action of water, 
by which the quantity of alkali was considerably di- 
minished, but which was restored by soaking it in 
sea- water before bimiing, the saline substance ha- 
ving been inibibed, so as to yield alkali by its de- 
composition. Besides, it is well known that weed 
exposed to ri^n always affords a kelp of little value. 

VOL. vj. o 0 
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That the whole of the soda is not liberated from its 
state of Gombinatioiii in the process to which the 
weed is submitted for converting it into help, is 
proved by the operation to which soap-inahers sub- 
ject it, for preparing their black ash, which is mere- 
ly exposing their waste to the action of heat, along 
with carbonaceous matter, by which more free soda 
is obtained. 

While reflecting on this subject, it occiiiTed to 
me, that, by treating kelp itself in a similar manner, 
the quantity of jilkali might be greatly increased. 
I have, accordingly, performed a number of experi- 
ments with this view, — indeed every kelp that has 
been sent me for analysis for a considerable time 
past, has been submitted to this process, and in eve- 
ry one I have succeeded in rendering the alkali in 
muehgreater quantity ; and the less valuable the 
kelp, that is, the it contains, I have 

in general found that the greater is the quantity of 
soda added. It is unnecessary to take up the time 
of the Society in detailing all the experiments I 
have made. I will content myself with two, in which, 
though the kelps were by far tjie best I have yet 
submitted to analysis, I have succeeded in increas- 
ing the proportion of Soda, 400 grains of kelp 
from Ulva, containing 9.4 per cent, of soda, were 
exposed for some hours to a red heat along with 
saw-dust, after which it yielded, by tlie same mode 
of analysis as that to which it was first subjected, 
10.5 per cent, of alkali. 
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111 tile other trial, 400 grains of kelp, prepared 
on the estate of Lord Macdonald, by a particular 
process, which contained 7.5 per cent, of soda, were 
treated in the same way, after which they afforded 
no less than 121.2 per cent. 

From the foregoing statement, it may be con- 
cluded, that kelp may he materially improved, by 
submitting it to heat with carbonaceous matter, be- 
fore it is applied to any purpose in which it is valued 
for its free alkali. This, it may he said, is the same 
as soap-makers have been in the custom of practi- 
sing ; but a few moments’ consideration will shew', 
that though in principle the same, yet it differs from 
it materially in point of economy, We are not to 
consider a kelp that contains 4 per cent, of soda 
only double the value to soap-makers of one contain- 
ing 2 per cent, because, to extract the 4, requires the 
same quantity of lime, the same fuel, labour, and 
wear of apparatus as for the 2 ; so that it is nearly 
treble the value. In the mode in which kelp is ge- 
nerally employed, it is first deprived of its free soda, 
and, after evaporating the spent ley to dryness, they 
qre converted into black ash, and again submitted 
to the process for extracting the alkali ; so that if 
the kelp originally contained 3 per cent., and the 
ash also yielded 3, tjiere is double the quantity of 
lime, fuel, labour, and waste of apparatus, that there 
is Siij, necessity for, because, having subjected the 
kelp to the process recommended, the 6 of soda may 
be extracted by one solution and liming. 

o 0 2 
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On submitting my ideas on this subject to Mr 
Auld, soap-manufacturer in Leith, I was gratified 
to find, that he had been induced, at the suggestion 
of some soap-makers in England, to adopt nearly a 
similar mode. It consists in exposing kelp along 
with coal, and the spent .saline matter of their ope- 
rations, to a strong heat. This is, liowever, constant- 
ly adding to the quantity of materials to be heated, 
without getting any additional soda trom them ; be- 
sides, tlieir presence may perhaps prevent the action 
of the carbonaceous matter on the kelp. The mode 
I would recommend is merely to reduce the kelp to 
coarse powder, mix it with culm or coak also reduced 
to powder, and expose it to a high temperature for 
some hours, frequently stirring, to bring the wbole 
of the alkaline salts into contact with the carbon, 
and, at the same time preventing, as much as pos- 
sible, any current of fttr. oyer the sxrrface of tbe melt- 
ed matter. It is then, while fluid, to be drawn off 
into pits. 

The quantity of alkali we have thus seen, may be 
greatly increased by a very simple process ; but it 
would be of great iniportanee to be able to bring 
kelp up to its utmost in tbe first operation to wdiich 
the weed is subjected. On examining kelps, I. have 
always found those rich in soda to be closer in tbeir 
texture, and almost free from admixture of charcoal, 
shewing that the whole of that in the weed has been 
consumed by the combustion, and in decomposing 
the salts. This, and the circumstance of more free 
alkali being obtained by a second bijrning with 
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cliarcoal,- makes me suspect either that there is a de- 
ficiency of carbon in the weed, or, which is more 
likely, that, in the process of kelp-making, the 
greater part of it is consumed by the heat, be- 
fore it begins to act on the salts, and hence little 
soda is obtained. Experiments which I have per- 
formed on a small scale, seem to me to warrant 
this conclusion. It is unnecessary to detail them ; 
I may merely mention, that w-hen equal quan- 
tities of weed were heated, one exposed to the atmo- 
sphere, the other in a close vessel, so as to prevent 
the access of air, and consequent burning of the ve- 
getable matter, the latter yielded nearly twice as 
much soda as the former. 

Whether there is originally too little carbon, or 
whether it is consumed- during the process, is not of 
much ccnsequence, as the remedy is the same in 
both cases, and I conceive that this follows from 
what has been said in a former part of the paper. 
It has been already stated, that I have been en- 
abled to bring up the quantity of alkali, even in 
those kelps which have been manufactured with all 
possible care, in one to 10.5, and in another to above 
12 per cent., merely by submitting them to heat 
with an additional qua|y[jty of carbon. I conceive, 
then, that all that is j^lglipfy JR kelp-making, is to 
prevent, as much as posawe, the consumption of the 
vegetable matter by the . access of air, and that after 
the"process is finished according to the present mode, 
successive quantities of saw-<lust, culm, peat, or any 
carbpnaceo^ substfince, should be added, and the 
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wliole well stirred, till the alkaline sulphates are de- 
composed. 

Two methods may be followed in carrying on this 
operation. The kelp, before it is allowed to cool, 
may be mixed with the other substance in the kiln 
in which it has been prepared, and the heat thus 
kept up till the decomposition is effected ; or, after 
it has become cold, it jnay be reduced to powder, 
mixed with the vegetable body, and heated in a fur- 
nace. I believe the preferable plan, or at least the 
one most likely to be followed, is to mix the peat or 
other vegetable substance with the melted matter 
in the kiln, as in tliis, though more of it may be 
consumed by the combustion necessary for keeping 
up the heat, yet no additional apparatus is necessa- 
ry, and the labour of breaking down the kelp after 
it has become consolidated, and jrebuming it, would 
be avoided. 

It is not to be expected that I can enter into any 
detail as to the quantity of carbonaceous matter to 
be added, or the manner in which the process is to 
be carried on : I merely wish to point out a mode, 
by which I have every reason to expect, that kelp 
may be manufactured, whiefe will com])ctc with ba- 
rilla, with i-espeet to the q^llitity of soda. 

Though I have succeeded, in a small scale, in in- 
creasing the soda to so great an extent, it must 
not be supposed, that, when prepared in the com- 
mon way, kelp will be made having the same pro- 
portion of alkali ; but taking the average of soda to 
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be about S or 4 per cent., if this can be doubled, a 
very material point is gained, because, with this 
quantity, it will at all events, even though inferior 
in real value, compete with barilla, which brings 
from three to four times the price. 

One thing I consider the preceding remarks clear- 
ly to establish, that the proportion of alkali may be 
greatly increased after the kelp has been manufac- 
tured, and if this be allowed, I cannot see how it 
can fail to succeed in the first operation, for where- 
in consists the difference, of reducing kelp to pow- 
der, and heating it with carbon, and of at once, 
when fluid in the kiln, mixing it with the same 
matter, and continuing the application of the heat? 
They are one and the same, the result ought there- 
fore to be similar. 

This subject is well-worthy the serious considera- 
tion of the Society. It is through their support 
that the plan now proposed may have a fair trial, 
and should it meet with their approbation, and ul- 
timately succeed, I will consider myself amply re- 
paid for the time and labour I have bestowed, if my 
efforts shall he the means of warding off the ruin 
now impending over the staple commodity of the 
Highlands and Islands of Scotland, by which one 
great source of subsistence must he ultimately with- 
drawn from the poorer part of their population^ and 
the incomes of many of their proprietors be consi- 
derably reduced. 
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OK TTIK 

FRErAllATlON 

OF THE 


ZOSTEllA OK SEA-GRASS, 

IN ORKNEY. 


In fi Letter from John Teailt, URatjUj^Ex, Esa. of 
Elsnoss. 


Elsness, hj KirK-tmll, 

SIR, October 23. 1823. 

Intending to become a competitor for the pre- 
mium offered by the Highland Society of Scotland 
for the preparation of the marine plant Zostcra or 
^a-grass, I inclose herewith, in conformity with the 
directions cjntained in their list of premiums, a few 
brief notices respecting the plant, with the mcthod.s 
used by me in washing, and drjing, and preparing it 
for market ; together with an affidavit of the qujpi- 
tity sold, and price obtained ; which wifi be fairthcr 
corroborated by a certificate from the purchase Mr 
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Johnston, -which -will be lodged with you by my 
agent, George Veitch, Esq. W. S. 

I shall only add, that should the Society see fit 
to consider me entitled to the premium, a piece of 
plate, of the same value, if not contrary to their 
rules, would be more gratifying to my feelings. I 
have at present nearly three tons of the sea-grass on 
hand, prepared in a superior manner, which I am 
very anxious to get to market before the 10th No- 
vember. When I had the pleasure to meet you 
in Sanday last autumn for a few minutes, you sug- 
gested the idea of my preparing some of this grass, 
with a view to the introduction of a useful manu- 
facture ; and I have since adopted your suggestion, 
as you see. 1 am, Sir, &c, &c. 

John Teaili. Uequhaht. 

To Charles G-ordoh, Esq. ) 

Dep. Sec. Ilighhmd Society, Edm. ) 


The marine plant Zostera or Sea-grass is foiind in 
abundance in all those bays of thfe Orkney Islands 
whicli are not exposed to tbe immediate fury of tire 
ocean ; and is there'known by the name of Mella or 
Mallo-yy. ' ' 

Wherever the bays are land-locked, banks of 
sand and mud accumulate, which appear to be held 
together principally by the roots of this plant, which 
are strong arid succulent, and throw out numerous 
lateral fibres. 
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Tile zostera generally gi-ows at such depths as to 
be left nearly dry by the ebbing of spring-tides. 

The leaves remain attached to the stem until the 
month of September; and during the* autumn, and 
beginning of winter, are thrown ashore in large 
quantities. 

As this plant floats near the surface of the water, 
it is always driven before the wind, — unlike the 
other marine plants of these islands, w'hich (with 
the exception of Fueus vcsiculosus, whose air-vessels 
keep it afloat) remain near the bottom, and arc 
forced ashore, against the wind, by the ground- 
swell, or reflux of the waves. 

The sea-grass is used by the inhabitants of these 
islands as maiinro for their fields, for wbich purpose 
it is either gathered into heaps with other marine 
plants, and allowed to ferment before being applied 
to the land, or formed into compost with earth, lit- 
ter, &e. ; in both which ways it is found to answer 
well. 

It is also used by the poorer classes of labourers 
ox cottars as thatch for their houses, and in this way 
forms a good defence against the violent winds and 
heavy rains of their rude climate, for two years. 

Its application as a substitute for horse-hair, in 
stuffing mattresses and furniture, was unknown in 
these islands, until the attention of a few individuals 
was directed to it, by the olFer of a premium by the 
Highland Society of Scotland, for its' preservation 
•for that purpose, and with a view to its introduc- 
tion as a useful article of manufacture. , 
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The list of premiums offered by the Society hap- 
pening to come into the hands of the writer of this 
brief and imperfect sketch, during last autumn, he 
conceived he might employ some of his people pro- 
fitably in collecting, washing, and drying the grass 
for sale. The season being unluckily too far ad- 
vanced for procuring any large quantity, he prepar- 
ed, by way of experiment, 1 ton 3 cwt. 14 lb., which 
his agent has since sold to the manager of the Asy- 
lum for the Industrious Blind at Edinburgh, at the 
rate of 13s. 9d. per cwt. On this quantity, which 
grossed L. 14, 15s., his nett profit did not exceed 
L.8 ; but this partly arose from inexperience in the 
mode of preparing it. On a quantity amounting to 
nearly three tons, which he has got ready for mar- 
ket within these few weeks, the expences of washing, 
drying, and picking, have not amounted to more than 
half of the charge on the smaller quantity first no- 
ticed. The first was carefully washed twice in ves- 
sels filled with fresh water, and dried quickly, and 
then any sea-weed that had floated ashore with it, 
picked out when dry. The last was carted to a fresh- 
water lake, and steeped during a week, when it was 
taken out, and picked by boys and young girls, while 
spread wet upon the ground. If properly steeped, 
exposure to drought for one day will make it suffi- 
ciently dry for packing. When dry, care must be 
taken, if the weather is wind^ to gather it into 
heaps nr cocks, otherwise it may be blown away, be- 
ing then extremely light. The first quantity pre- 
pared was sspt to market in large bags of sacking, of 
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the size of wool-packages, very hard packed, yet 
that small quantity required fourteen bags to con- 
tain it. The last has been twisted into ropes, of the 
thickness of a man’s waist, and then compactly made 
up in nets, formed of ropes made of bent-grass. 

The zostera is a plant of a yery imperishable nature, 
and may be kept for any length of time in fresh or 
salt water, without any apparent decay. Should a 
sufficient demand arise for this grass, at a fair price, 
any quantity could be collected in the Orkney Islands 
that the market could require, and it would furnish 
a species of labour well adapted to old people, past 
hard work, and young people not yet able for hard 
work. The wages generally given for such sort of 
work at present, is 6d. per day, which is more than 
can be earned by plaiting straw, the staple employ- 
N^ment of young people in the Orkney Islands. 


At Saville, in the Island of Sanday, before the 
Ue^'erend Walter Traill of Westove, one 
, of hisj^ajesty’s Justices of the Peace for the 
Cbuhly of Orkney, 

Appeared JOHN TEAILL URQUHART, 
Esq. of Elshess, who made oath, That between tlie 
months of September 1822 and September 1823, he 
prepared, upon his estate of Elshess, iii, Sanday, by 
washing and drying, the quantity of twenty4lu:ee 
hundred weight and fourteen pounds of sea-grass, or 
mella (Zostera), which he consigned fors^ to Geqrge 
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Veitch, Esq. W. S. Edinburgh, by whom it was sold 
to the Manager of the Asylum for the Industrious 
Blind at Edinburgh* at the rate of Twelve shillings 
and ninepence per hundred weight. 

John Traill Urquhart. 

Sworn before me, at Saville, 20th October 1823. 

Walter Traill, J. P . 
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ON THE 

PRESENT STATE 

OF THE 

SHEEP-HUSJBANDRY IN ORKNEY. 


By James Baikie, Esq. of Tankemess. 


JL HE Orkney sheep (Ovis aries, Lin. Syst.) is be- 
Keved to he of the sattie breed as that of Shetland, 
the Faroe Isles, and Iceland. They vary in size 
according to the care bestowed on them. In some 
of the hilly islands of Orkney, they are pemitted to 
roam about, a prey to dogs and eagles, and subject 
to the yarious distempers peculiar to sheep, deprived 
of the chance of any remedy being attempted; and 
in this wild and neglected state, the weight of the 
entire carcase seldom exceeds from S5 to 30 lb. 
Their flesh is, besides, coarse and dry, and from 
their proneness to feed largely on sea-weed, of a dis- 
agreeable flavour, which some people have, very in- 
aptly, supposed to resemble that of veuison. When, 
however, they are more attended to, iheir weight 
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greatly increases, nearly one-fourth, and their mut- 
ton, when the pasture is so ample as to render their 
visits to the sea-shore unnecessary, is excellent. The 
quality and quantity of their wool, too, reap great 
advantages from an improved management, so as 
sometimes to reach three merks or four pounds in 
weight ; while, in the wild and neglected state of 
the animal, it seldom exceeds 1|- Ih. The Orkney 
sheep meets with the best treatment in the smaller 
and flat islands, where they are constantly under the 
eye of their owners, who either keep them tethered, 
that is, fastened, on those parts of the island where 
the pasture is most suitable, or put them in adjacent 
uninhabited islands, called Holms, where, when 
their number is properly limited, so as not to over- 
stock the pasture, they seem to thrive better than 
in any other method at present in practice in Ork- 
ney. They here attain their greatest size and 
weight; their wool is finer, and more plentiful; and 
their fecundity remarkable, as two and even tbf ee 
lambs are common at a birth. The holm is also pe- 
culiarly adapted for the ewe during the lamhing- 
season, (the months of April and May) especially 
if so near the adjacent inhabited island, as to enable 
the farmer frequently to visit his flock, and thus 
keep at a distance the eagle and the corby, (Poryus 
Comax, Lin. Syst.), which latter is the greatest ene- 
my the newly dropped lamb has. In his visits du- 
ring these months, the farmer is never attended by 
his dog, as the fright occasioned to the ewe about 
to l^mb, by^the appearance of an animal for which 



* '596’ ON SHEEP-HUSBAKBllY IN OEKNEY. 

she lias naturally so great a dread, often proves fe- 
tal. The sheep are generally shorn in the begin- 
ning of June, and the scissars have of late got into 
much use, instead of the fonner barbarous method 
of tearing off the wool trith the fingers. In no 
case, as yet, has it become the practice to wash the 
Orkney sheep before being shorn, and it will be dif- 
ficult to convince their owners of the advantages 
arising from this method. The wool is divided ac- 
cording to the different colours, white, gray, tawny, 
and black, and washed in a bum or lake, and then 
spread to dry on the grass, as soon after the sheep 
are shorn as possible ; the finer parts of the fleece, 
such as grow on the breast, being first carefully se- 
parated from the coarse, when required for any par- 
ticular purpose, such as fine stockings, gloves, &c. 
The operation of converting the ram-lambs into 
wetherSf;;!#:ji^SO--:pei^med-;at'The the fleeces 
are taken from their mothers, as, if they are permit- 
ted to be more than a few weeks old, tiie lambs ge- 
nerally die under the operation. This may, how- 
eyer, arise very much from the unskilfulness of the 
operatorsj as there are no professional shepherds in 
Orkney. When no appearance of scab makes such 
a thing necessary, the Orkney sheep are never 
smeared, which is alleged, in some degree, to ac . 
count for the softness of their wool, as it is observ- 
ed, in the rare instances where this remedy has been 
applied, that the wool grows coarser and harder Tor 
some time afterwards. When the sheep are kept 
in holing this disease seldom, if ever, niqkes its^ap- 
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pearance. Many of these holms are so small, and 
so much exposed to the sea-breach, as to render it 
dangerous to leave the sheep on them after the 
month of November, when they are removed to the 
adjacent island, and permitted to roam at large, till 
-the following April or May, at which time they are 
returned to the holm during the summer and au- 
tumn. As winter-herding is now beginning to be 
introduced into Orkney, the practice of permitting 
the sheep to wander about during the winter months 
must soon necessarily have an end ; and this hither- 
to much neglected, but useful animal, will proba- 
bly be better fed and attended to than heretofore. 
The people, however, are generally averse to what 
they deem a hardship, and rather than submit to 
winter herding, they speak of entirely getting rid 
of the native breed of sheep, and substituting the 
Cheviot breed, which is found more tractable, and 
which some of the farmers already have accustomed 
to pasture with the cattle, and to accompaliy them 
on their return to be housed at night. 

In a holm, within a few hundred yards of the 
island of Egilshay, I propose to keep a small flock 
of Orkney sheep, with a view to try to improve both 
the flesh and the wool of this animal. This flock 
has been bred in this holm, and formed a part of 
what is called the sfepZhoro of a farm in Egilshay, 
I intend to confine its number to between thirty 
and forty, and I herewith send a portion of the 
fleece of the ram I propose using, partly from his 
compact figure, and partly because his wool is tawny, 
VOL, VE pp 
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wliicli is in great request among the people for 
clothing, as the expence and trouble of dying the 
cloth of a dark colour are thus avoided. The spe- 
cimen of the ram’s wool now sent is unwashed. I 
also send a specimen, as required, of one of the ewes 
to be kept for this experiment, though I do not 
think it finer than that of most of the others. I 
stibjoin the ag'es of 22 ewes, wliich I intend to use 
n this experimental flock. The oldest is eight 
years old, and retained because she has every year 
had two fine lambs. There are, besides, 

Two white ewes, four years old. 

Four do. do, three ye.ars old, 

Six do. do. two years old. 

One tawny, and two grey ewes, two years old. 

Two white do. one year old. 

, Four ditto ewe lambs of this year. 

!&ad one tawhy ram tlire® years old. 

With these, I itropose to compete for the premium 
offered by the Highland Society of Scotland for 
1825, for the most successful attempt to improve 
the Orkney or Shetland breed of sheep, and shall, if 
required, send an attested report of my experiment 
in 1824. The holm or island I have selected for 
the purpose is Kilie Holm, containing about six or 
seveji acres of pasture, oii which rqiwards of 100 
sheep have hitherto been kept, during the months 
of summer and autumn. Overstocked as this hohn 
has hitherto been, it has never failed to fatten some 
of these sheep sufficiently ; and as 1 intend to con- 
fine my experimental flock to 40 or SO^iit the tit- 
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most, I am in hopes they will greatly improve in 
size, and in the quality and length of the wool. In 
the month of November they will be removed to the 
neighbouring island of Egilshay, to a small farm 
about a quarter of a mile from the holm. There 
they will remain during the winter months, under 
the care of a shepherd, whose house is built on that 
part of Egilshay nearest to the holm. They will at 
night be driven into a small square inclosure called 
a sheep-crew, and, when the weather is bad, they 
will be housed, and have turnips and hay, (both of 
which are somewhat a rarity to the Orkney sheep), 
given to them. Ja. Baikie. 

The statement above, of the present Orkney sys- 
tem of managing sheep, appears to me quite correct, 
and I have little doubt of Mr Baikie’s proposed im- 
provement greatly bettering both the wool and mut- 
ton. 

William Traill, 

Metn. H. Society. 

Wm'. Sinclair, J. P. 
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DESCRIPTION 


OF THE 


ODOMETEK, 


EXHIBITED IN JANUARY 1821, AT A MEETING 
OF THE HIGHLAND SOCIETY, AND TRESENTED 
TO THEM BY MR HUNTER OF THURSTON. 

{Plate YIM.) 


X HE wlieel A is made of light iron, and measures 
two yards in circumference, being divided by six 
spokes into feel. One spoke must be painted 
white. 

The handle is divided at C, like a fork, and em- 
braces each end of the axis by its elasticity. Through 
the axis is a hole, into which the cud H of the 
IFay-wiser fits, and is held fast by a nut D. 

The way-wiser consists of a frame FG ; I' being 
hollow, to receive a perpetual screw H, a part of 
which is visible near the index M. At tlic erther 
end of the screw is a nut I, which keeps it in its 
place. The screw turns two brass concentric cog- 
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rged wheels K and L ; K conceals the scale of L, 
except where a piece is cut out, leaving an index at 
the beginning of the scale of K, and which in the 
drawing points to 78 of L. 

The scale of K is numbered towards the left, and 
that of L to the right. 

The wheel K has 100 cogs or teeth, and L 101 ; 
consequently, as the same endless screw turns both 
wheels, it is evident, that when K has made a com- 
plete revolution of 100 teeth, L will also have made 
-a revolution of 100 teeth .; and the index of K will 
point to 1 of L, because L has 101 teeth. After a 
second revolution, it will point to 2, and so on ; the 
number it points to, marking the number of revo- 
lutions; each revolution shewing 100 turns of the 
iron wheel A. 

Accordingly, A measures 6 feet, or 1 turn ; K 
100 times 6 feet, or 600 feet, or 1 revolution ; and 
L 101 times 600 feet, or 60600 feet, equal to near- 
ly llg English miles,— -the range of the instrument 

880 turns of this wheel make a mile. 

'It 4s advisable always to commence with the way- 
wiser set at 0 or zero ; to do this, take out the screw 
in the centre, when the brass wheels K and L can 
both be set at zero, and the screw replaced. Set 
the wheel A upon the ground, with the white spoke 
undermost, and fix the way-wiser into the wheel, 
by means of the nut D, always observing to put it 
on the left side, as shewn in the Pla,te at E. 

At any period of measuring, you can tell exact- 
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ly how far ,yoii‘iiave gone, and proceed without again 
setting the way-wiser at 0. 

Suppose, as in the drawing, the spoke No. S. at 
the ground, the index M pointing at 26 of K, and 
the index of K pointing at 78 of L ; then the dis- 
tance measured is 7826 turns of A and two feet' ; 
and as A measures 2 yards 7826x2 = 15652 
yards, to which add tlie 2 feet. 

In reading off, particular care must be taken al- 
ways to read the large figures (viz, those on the 
wheel L) first, and afterwards to add the small fi- 


^ The wheel A being made to measure one yard, would 
be much simpler, but it would be inconveniently small, and 
would reduce the range of the Instrumeut to 10,100 yards; 
whereas, by making it 2 yards, there is only _ the trouble of 
Bfiulfiplying by 2, and the ran^e is 20,200 yards, or «almost n| 
it i8,:,<^niy^ yards, the way- 

, wiser may at once have its scale marked 20, 40, 60, &c. instead 
of 10, 20, 30, &c. and then it will not be necessary to multiply 
by 2 ; but, for my own use, I have preferred a wheel 
suring 6,6 feet, or fifb, which is exactly the tenth part of an 
English chain ; and my iron wheel is divided into 10 parts, so 
that all my calculations ai’e in decimals. If the way-wiser 
stands as before at 7826, and the spoke No. 2. on the ground, 
then the measurement is 7826 turns and written 7826.2 
turns, equal to 782.62 chains, equal to 78.262 furlongs, which 
may also be read 78 furl. 2 ch. OMh 'turns; so that, by 
using decimals, there is no more calculation required than if 
the wheel measured 1 yard* 

, SOO turns of thiis wheel make a mile ; and it measure^, I2| 
miles. 

person preferring Scotch measure, way' have a wheel 
made to measure 7^4 or 7Ath feet. 
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gures (viz. those on the wheel K) ; and, if the fi- 
gures on K amount to less than 10, a 0 must be 
prefixed, so that K shall always shew two fi- 
gures; for instance, L being at 46, and K at 4, the 
sum is 4604. The easiest way to guard against error 
is to read 46 and add the word hundred ; thus, for- 
ty-six hundred and four, and not four thousand six 
hundred and four. 

It is hardly necessary to point out the advantage 
of having such an instrument. No country gentle- 
man, who takes the smallest charge of his own af- 
fairs, should be without one ; as, by merely walk- 
ing from one end to the other of any road, hedge, 
wall, ditch, &c. with the Odometer, f 'which is not 
more troublesome than a 'walking-stick ), he can 
tell the length of it much more correctly than by a 
measuring chain, which, to say the least of it, re- 
quires two honest men, one at each end, and who 
must be both paid for their trouble; whereas the gen- 
tleman himself, whose honesty cannot be doubted, as 
he is not likely to cheat himself, can, at no expence, 
measure with this instrument at least four times 
as quick as those with the chain, who have it also 
in their power to mismeasure, if I may use the ex- 
pression, six inches every time a peg is put into the 
ground ; but its principal uses are to check mea- 
surements already made, and to measure off the size 
of any proposed improvements, such as plantations, 
gardens, &c. 

A third brass wheel of 102 teeth being added to 
th§ way-jviser, gives it the astonishing power of 
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measuring 1 , 030,200 (upwards of one million) turns 
of A, without increasing the size of the instru- 
ment. 

My wheel of 6/5 feet will thus measure nearly 
1300 miles. But the distance cannot be read olf 
without the following Formulae 
Let K have 100 teeth, 

L 101 

N 102 

Then,L* — N x 10100 -|- 100 L*-!- K is the num- 
ber of turns of A. 

This would be very useful in large Manufacto- 
ries, and, by means of observing the time which the 
Instrument takes to complete its range, it might be 
allowed to commence again two or three (perhaps 
twenty) times, without danger of a mistake. 


Mr HoWDEiSi:, l^atchmaker. No. 9 - South 
Bridge, Edinburgh, makes the Odometer complete, 
with one iron wheel, for L. 2, 2s. 


\ 

JP. N. I hav&^^^^L^ succeeded in finding a me- 
thod of attaching the Instnunent to the wheel of 
any carriage, and thus to measure the road tra- 
velled, with the greatest correctness, and at any roKfe 
of travelling. 

- — ^ ^ ^ ^ ^ 
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DESCRIPTION 

OF A 

NEW STEAM-VESSEL; 

WITH ITS MACHINEIiy AND MOVING POWER CONTAINED 
■ENTIRELY WITHIN THE VESSEL, ' 

ACCOMPANIED BY A MODEL CONSTRUCTED UPON ' THE , 
PROPOSED PLAN. 

By Mr Robert Wight Jwzor, Accountant in Edinburgh. 


The method here proposed is exceedingly simple, 
and is accomplished by introducing and conducting 
the water through the vessel, by means of a water- 
passage or channel, cut through the bow, and pass- 
ing direct through the centre of the vessel, until it 
terminates at the stem. One paddle-wheel in the 
centre of the vessel, is driven by a steam-engine, or 
other first mover, and acts upon the water in the 
channel, at a proper distance from the bow. The 
water-channel in the aeeompanyin^aodel is of the 
same* depth and breadth from steim to stem; and 
although it has been suggested, that, by making it 
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gradually wider from the wheel to the stern, the 
hydrostatical pressure of the broken water, which is 
there raised above its natural surface, would be ex- 
erted obliquely, in assisting to propel the vessel for- 
ward; yet, by other experiments, since the model 
was finished, this result has not been observed to 
take place. 

The breadth and depth of the water-channel 
be regulated by the breadth and diameter of 
the paddle-wheel, whose dimensions depend on the 
size of the vessel. By a series of calculations and 
corresponding experiments, one-third of the vessel’s 
beam will be the breadth of the paddles, and of 
coiu'se the water-channel must be as wide as to al- 
low the paddles to work freely. The depth of the 
channel must be such as will admit a sufficient 
quantity of water to answer the dip ot the paddles, 
with three or four inches dear between them and 
the bottom of the channel, and also allowing about 
nine or twelve inches above the siu’face of the wa- 
ter, for a free passage to the air. Thus, if the pad- 
dles dip 24 inches, and are 3 inches clear of the 
bnttbih, and if there be 9 inches allowed above the 
water, the whole depth of the channel wHi be only 
8 feet. 

An inspection of the model will explain many 
other particulars of this plan, which xnay occur in 
judging of its practicability on a great scale, and in 
the mean time seems to render more minute dcsdlip- 
tion unnecessary. 
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The advantages arising from the proposed me- 
thod appear to be numerous ; and, among these, the 
following seem to be important, viz. 

1st, The outside paddle-wheels are entirely done 
away, thereby reducing the present awkward and in- 
convenient breadth of the vessel, and of course di- 
minishing nearly one-half of the resistance present- 
ed to the atmosphere, by the projections and cover- 
ings of the outside wheels, as well as obviating the 
danger of these wheels being carried away by a hea- 
vy sea, upsetting small boats, &c. &c. 

2d, The great agitation in the water occasioned 
by the outside wheels, will be diminished about 
two-thirds ; and while the agitated water by out- 
side wheels is made to diverge from the vessel’s 
sides, that which is caused by the proposed method 
is confined to a straight line in the wake of the 
ship ; thereby materially, if not entirely, reducing 
its destructive effects on the banks of rivers or ca- 
nals. 

3d, The whole machinery and moving power are 
contained entirely within the natural sides of the 
vessel, and are thereby at all times completely pro- 
tected from the effects of bad weather, while their 
efforts to propel the vessel will remain nearly unal- 
tered, in all the various positions to which she is 
subject during her progress. 

Mh, The machinery will be less complicated, and 
of Bourse much cheaper^ and less liable to accident, 
than that employed at present. 
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5th, A vessel upon this new construction being 
provided with masts and sails, can be easily con- 
verted into an ordinary saUhig ship, in the short 
-space of a quarter of an hour, and that at all times, 
and during any weather, thereby causing a great 
saving of fuel, either when the wind is favourable, 
or where it may be necessary to lay the vessel to ; 
an advantage which cannot be obtained in the 
method now practised, without the paddle-wheels 
creating a very serious obstacle to the ship’s progress 
through the water, 

6th, Judging from the velocity of the model, 
which is only about 27 inches long, and goes on an 
average rather more than 65 feet in 40 seconds, 
{being a greater velocity than that obtained from 
n,ny other model of her size driven by mechanism), 
there appears every reason to believe, that steam- 
vessels on this nw faster than 

the present, and that without any addition to the 
power of the engine. 

^th. From these considerations, it seems obvious, 
that the proposed plan is equally applicable to ca- 
nfd, or deep-sea navigation. 

Note. — As the prindpal, or rather the only known dis- 
advantage attending this plan, is the partial reduction of 
the stowage, it may be here mentioned, that this inconve- 
nience is greatly obviated by the sliape which seems best 
adapted to vessels on thi.s new method ; for in place oSha- 
ving a very l(yng dean run, a vessel on this plan may be 
safely made of the same shape and ske at the stern as at 
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tie bow. Tliis doctrine is rather at variance with received 
opinion, in regard to miling vessels^ but an inspection of 
the model, and an attentive consideration of the subject,, 
will best explain, that a hng clean rmi would be rather de«^ 
tiimental, while tlie equality of shape and size now sug- 
gested, would tend, materially to increase the vessefs. 
speed. 

SoBEET Wight. 

Edinburgh^ %th August 1821. . 


NOTE 

By Mr Stevenson, Engineer, 

Regarding the Vessel described by Mr Wight in the fore-' 
going Pape7\ 

,A Committee of the Highland Society attended certain 
experiments made in the Wet Bocks at Leith, and upon 
the Edinburgh Union Canal, with a boat measuring about 
25 feet in length of keel. This boat, which may be con- 
sidered as a large model, was constructed with a square 
water-tight case,, extending .from' stem to stern, forming a 
compartment for the passage of the water, and the action!, 
of a paddle-wheel, which, on the occasion alluded to, was^ 
worked by four men, with two common hand cranks,— 
with which 'the ' boat, catTying 26 people, was propelled' at 
the rate of about five miles per hour. ' In so^far as these 
trials were proceeded,with,,'the' impressions upon the gentfe- 
mea who attended Mr Wighfs. interesting ; experiments, 
wer#, that the removal of the'. paddles from, tlie sides to the* 
middle of the vessel was ingenious, --^nd that the applica- 
tion' of' this principle. to canal-navigation might be a.ttendecl 
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with beneficial effects, as the wheels could not then impinge 
iiBmediately upon, or injure the sides of the canaL At 
the same time, it is evident, that much of the stowage and. 
accommodation of the vessel would be occupied by the iii-» 
troduction of the, water-tight compartment, with its con- 
iiecimg, apparatus* Doubts were also entertained as to the 
application of this plan for deep-sea navigation. 

It may be noticed generally, in providing for the velo- 
city of vessels employed in inland-navigation, that it seems 
unnecessary to attempt to increase their speed beyond the 
rate of about four miles an hour. For, unless the canal is 
very capacious, the velocity of the boat must unavoidably 
produce that action and re-action in the water which is so 
highly detrimental to the banks. By Mr Wiglifs plan, 
the agitation of the water is more confined to the central 
parts of the canal, and in giving motion to a boat, with an 
apparatus on board for propelling her, the cross-^piirposes 
of the track-horse and boafs rudder would in a great mea- 
sure be .avoided. The common mode of trackage being, 
the cause 'of:' 'much' of the'agitation produced, the speed of 
the .vessel might be considerably increased, if the propelling 
force were carri,ed on board of the boat. 
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DESCRIPTION 

OF AN 

APPARATUS FOR BORING OR SI¥IG 
ING PITS IN QUICKSANDS, &c. 

(Plate VL) 

By Ms* eJoHN Busey, Mineral Surveyor. 

mt-MsstSFiom 

H AViNG had the honour to exhibit in actual 
operation at Leith Sands, before the Right Honour- 
able Sir John Sinclair, Baronet, Mr Gordon, Se- 
cretary to the Highland Society, Messrs “Stevenson, 
Bald, and Jardine, engineers, and other gentlemen 
of the Highland Society, the instruments employ- 
ed by me in sinking and boring through quicksands, 
gravel, &;c., and having been solicited by these 
gentlemen to lay them before the Society and the 
public, I now beg leave to give a description of the 
instruments I have improved, and of the additional 
instruments I have long been in the habit of using; 
noticing at the same time the methods I adopt in 
the use and management of them. 

The common sludger, represented at PI. VI. 
Fig. 1., is ifiade of hammered iron ; is from two to 
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tliree feet iu leiigtli, including the screw and neekj 
and of a degree of strength altogether unnecessuiy. 
Its capacity is extremely small, owing chiefly to its 
shortness, but in some measure also to the thickness 
of the metal. Its valve is made partly of iron, and 
partly of leather, and works upon an iron hinge. 
The instrument which I have long used, represented 
by Fig. 2. PL VI. is made of plate-iron, and is from 
5 to 6 feet in length. The screw a, is fixed into the 
upper end by means of lead, and the other or lower 
end b, is furnished with a leathern valve, which is 
fixed by a wire passing through two small holes in 
the leather, and two corresponding holes in the side 
of the tube. The contents are discharged by an 
opening in the side of the instniment, towards the 
top, as at c. 

On a comparison of the two instruments, it will 
be pbvio® that the ea^ the new is three or 

four times greater than that of the old, and that its 
efficiency will also be greater in the same proportion. 
In a deep bore-hole, therefore, the saving of time 
effected by the employment of my instrument, is of 
itself a weighty consideration. But, in boring 
through the running metals, the advantages arising 
from it are still more striking. In bore-holes pas- 
sing through such loose materials, the continual 
friction of the roads throws .down large quantities 
of stuff; and this gradually aoeumulating at the 
bottom of the hole, impedes the working - 0 ^ the 
tools, and requires the frequent introduction of the 
sludger for its removal. Ih’ many instances, much 
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more time is spent in clearing out tile bore-hole 
than in increasing its depth, and I have often known 
the bore-hole altogether abandoned, from no other 
cause than the inefficiency of the common sludger. 
The construction of the valve I consider a very es- 
sential improvement. In whatever way the instru- 
ment is made, the valve is going wrong almost 
hourly. When it and its hinge are made of iron, 
it must be sent to the blacksmith to be repaired, 
and the work," however important, must, for the 
time, be stopped. In ray instrument, the valve can 
be taken out and be replaced, in a few minutes, by 
the operator himself. Figs. 1. and 2. PI. VI., re- 
present the new and old sludgers. 

Fig. 3. in PI. VI. exhibits a section of two lengths 
of the metal-pipes I use in boring through quicksands. 
Each of them is 3 feet in length, and measures 2^ 
inches in the diameter of the bore. In operating, 
one of these, aa, is inserted into the bore-hole ; the 
sand is withdrawn from it by means of the pump or 
sludger Fig. 2., and the pipe gradually descends 
by its own weight, or is occasionally aided by a 
little pressure. A second pipe, hh, is then inserted 
into the upper extremity of the first, as is shewn in 
the drawing ; a third can be added to the second ; 
and so on successively, till the lowest reaches some 
way into solid or compact matter. In this manner 
a continuous tube is formed, through which the 
boreSiole may be continued downwards to any depth. 
In many cases we meet with alternate beds of sand 
and day, and the pipes have then to be sent through 

VOL. VI. Q q 
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both. E'ig. 4. is an instrument for facilitating their 
descent through the clay. 

The common rods and tools, aided by the im- 
proved sludger, and the pipes above described, are 
of the greatest utility in many branches of engineer- 
ing. By discovering accurately the depth of sand 
and gravel-beds, and the nature of the subsoil, they 
enable the engineer to make an accurate estimate 
in many cases, where, without such means, this 
woidd be impossible. This apparatus may be em- 
ployed with the greatest advantage in making sur- 
veys for canals, in ascertaining foundations for 
bridges, docks, piers, &c., in boring for coal, and in 
every case where the progress of the work is inter- 
rupted by quicksands or gravel. 

With regard to sinking through quicksand, the 
general practice has been, to lift both the sand and 
water out of the excavated pit, and to sujiport the 
sides by cylinders of metal or wood, which descend 
by their own weight, as the excavated matters arc 
withdraivn ; the contiguous quicksand being pres- 
sed by the incumbent weight, speedily fills up the 
space again ; and the surrounding ground, to the dis- 
tance, perhaps, of many feet, gradually sinks. The 
workmen are unable to gain upon the sand, thus con- 
stantly pouring in upon them from beneath the cy- 
linder, and the work remains stationary. In one 
instance, in which many attempts to descend below 
the depth of six feet had proved unsuccessful it oc- 
curred to me, that if I could dig without removing 
the water, its pressure from within would couifreract 
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that of the sand from without, and prevent the lat- 
ter from running. In this view I was not mistaken, 
and, after contriving a suitable apparatus, I succeed- 
ed beyond my most sanguine expectations, in dig- 
ging to the required depth of 34 feet. 

PL VI. Fig. 5. represents an instrument for digging 
through sand and gravel under the circumstances 
above described. It is made of strong plate-iron, 
and bears some resemblance to a common coal-scut- 
tle; ab is an iron rod, passing through the end, 
and fixed there, and, for greater strength, it is also 
fixed at 6, in the lower side of the instrument; d is 
a small chain attached to a h, and having a hook, 
by which it is fixed to the rod immediately above. 
The machine has also a handle cc fixed to its sides 
near the open end. When it is intended for use, 
the instrument is screwed loosely to the rods, and 
the chain hooked. It is then lowered down, when 
the weight of the rods, on a slight degree of pres- 
sure, will be sufficient for its mouth,^ fig. 8. to pene- 
trate the sand or gravel. The water in the upper part 
of this iron basket is allowed to escape by two or three 
small perforations. When it has been pressed into 
the sand to a sufficient depth, the joint at a is un- 
screwed; the rods, which are still attached by the 
chain, are pressed backwards and also downwards, 
and the upper end, or mouthy is turned up hy the 
rope attached to the handle. Both the rods and 
basket aVe now drawn up, the chain nnhooked, and 
the contents discharged. 

QqS 
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This instrument is well calculated for deepening 
or digging foundations in quicksands, or other soft 
materials under water, where the expence and con- 
fined situation render the application of the dredg- 
ing-machine inadmissible. Gu shoals of sand-banks 
where beacons or sea-marks for the mariner are re- 
quired, this mode may be employed for sinking cy- 
linders for the purpose of supporting columns. And 
on one or more of these columns a beacon, bell, or 
even a lighthouse, might be erected. 

PI. VI. Fig. 6. By removing the valve from the 
sludger, and inserting a tin-tube, such as is represent- 
ed in this figure, having an opening through its whole 
length, we have an instrument by which a complete 
bore or section of the matters passed through may 
be exhibited. The tin-tube is furnished at its up- 
per end with a valve, to prevent the contents from 
felling but when it is drawn up, and a ring is insert- 
ed into the lower end to retain the tube in its situ- 
ation within the sludger. This instrument is high- 
ly useful in agriculture for passing through moss 
and marl, being chiefly applicable where the ma- 
terials to be passed through are soft. 

Pi; VI. Fig. 7. is a representation of the apparatus 
required for lowering and raising the basket Fig. 5.; 
and Fig. 8. exhibits the different stages of its pro- 
gress : a is the basket, when in the act of being 
pushed into the sand by the weight of the rods h c, 
or by pressure applied at the top ; d is the' basket, 
now supposed to be filled, and the rods h c unscrew- 
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ed from the handle a ; the mouth of the basket be- 
ing now in the act of rising upwards, by the power 
applied to the rope ee, worked by the winch-machine 
in Fig. 7. f, Fig. 8. represents the basket charged 
with sand and gravel, , and new raised, shewing the 
position in which it is drawn up, together with the 
rods, to discharge water after each operation. 
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DESCRIPTION 

Oi' AN 

INSTRUMENT, 

FOR ASCERTAINING THE COMl’OSITION, THICK- 
NESS, &C. OP STRATA AT ANY PARTICULAR 
DEPTH. 

(Plate VI. Fig. % IQ, ll.) 

By Mr John Bcsbit, Mineral Surveyor. 


Circumstance which, led to the Invention. 

It having been reported to the Marquis of Queens- 
berry, by persons employed by him in boring for 
coal on his estate at Ivillhead, that, at the depth of 
157 feet, they had passed through a seam of coal, 
11 inches in thickness ; and circumstances having 
excited suspicion as to the correctness of this report, 
Ms Lordship employed me to examine the bore-hole. 

Its applicability proved. 

The instrument I employed, was that immediate- 
ly to be described, which was found to answer the 
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highest expectations that had been formed of it. 
My examination determined unequivocally the point 
at issue ; having found, that, at the depth stated, 
instead of coal, there was nothing but freestone; 
and that, for many feet both above and below that 
depth, no indications of coal presented themselves. 


Description. 

The instrument consists of a bar of iron, A A, 
fig. 9. Plate VI., of considerable strength, about 
feet long, armed at one extremity with a screw, by 
which it is attached to the boring rods, and at the 
other with an iron-cup, B. (See enlarged represen- 
tation, fig. 11.) About the middle, or towards the 
higher end, there is a longitudinal fissure or opening, 
about 6 inches in length, and three-fomths of an 
inch hi width, into vAich are fitted two blades c c 
of a somewhat triangular form. (See %. 10.). The 
upper ends or roots of these blades are connects to 
the bar of iron within the opening, by a strong iron 
pin, around which they have a certain degree of 
motion. To the back of each blade, a a fig. 10. is at- 
tached a strong spring, by which, when the instru- 
ment is free from lateral pressure, the blades are 
kept extended ; and by the action of which, when 
subjected to such pressme, they have a constant ten- 
deiipy to press outwards, or to extend themselves ; 
their lower ends or points being, at the same time, 
restrg,ined from passing too far out, by a notch in 
the 'opening. 
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3Iode of Operation. 

Its mode of operation is this. After it has been 
screwed to the rods, it is introduced into the bore- 
hole, the sides of which compress the blades, and re- 
tain them within the fissure. By the application of 
pressure upon the rods from above, the instrument is 
made to descend to the depth required. It is then 
simply turned ; and the blades, by their tendency to 
expand, are forced into the sides of the borehole, 
breaking off small fragments of clay, sandstone, coal, 
&c. ; and these felling, are received by the cup at- 
tached to the lower end of the instrument. The in- 
strument is then drawn up, and the contents of the 
iCup examined. 

In its uses, this instrument is not limited to the 
mere discovery of the mateiials of which any strata 
may be composed. It will also be found to register, 
•with great -accuracy, either in its descent or ascent, 
.their thickness. It will be of great utility to engi- 
neers and contractors ; to the former, in assisting 
■them to prepare the specifications of the cutting in 
canals; and to the latter, in enabling them to satis- 
fy themselves of the accuracy of these specifica- 
tions; a few minutes only being required fpr a 
trial. But its value will be more easily estimated, 
when it is considered, that the operation of boring 
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is practised by men, who, in general, are unable to 
give any satisfactory account of their work, and who, 
to protract their employment, would give any ac- 
count, rather than an unfavourable one, as in the in- 
stance above alluded to. By means of this instru- 
ment, in doubtful cases, gentlemen may at once in- 
form themselves on any point, by causing their men 
to use it in their presence. It will, therefore, ope- 
rate as a constant check upon the workmen ; su- 
persede even the necessity of an overseer, and pre- 
vent many of those frauds which are daily practised, 
and which have hitherto escaped the possibility of 
detection. 

John Busby, ' 

Edinburgh, 1 
31s# Feb. 1823. | 
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DESCRIPTION 

OF A 

MILK'CHUEN 

WOEKEO BY THE IMPULSE OF WIND UPON SAILS. 

(Plate VIP Figs, 7. ^ 8,) 

By Mr Geoiige Fietii of Sanday, in Orkney* 

Island qf Sanday^ Orkney^ 
SiE^ ' Bayfield Houses 9tli Nov, 1822« 

In reference to a conversation that passed betwixt 
us when I had the honour of seeing you in San- 
day, I have now taken the liberty of sending, 
by the Orkney packet, in a box, addressed to you, 
a model ot the Churn wlucbi l^m^ about four 
years ago, and which you and Mr Stevenson ex- 
amined, in order that you may present it to the 
Highland Society, with the view of getting me a 
premium, provided the Society should think my ex- 
ertions, or the machine itself, merits it. It does 
not, perhaps, become me to speak in praise of this 
machine, invented entirely by myself; but I can 
with confidence assure you, that, since its inven- 
tion, its utility, in the saving of labour, has made 
it to be almost universally used in this quarter 
of the country ; in proof of which, I inclose, for your 
perusal, a few certificates* which I received from 

* These certificates arc very satisfactory, tliough it is not 
thought necessary to insert them.— 
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some of the most respectable residenters and land- 
holders in the county, Not only does the machine 
produce butter of superior quality to what was made 
ill the ordinary way practised in Orkney, but, from 
the steady operation of the machinery, it produces 
more in quantity. 

From the simple construction of the churn, it re- 
quires little or no description ; and I shall only men- 
tion, that the wheel, and iron-plate in which it moves, 
{A, fig. 7- and 8. Plate VIL), as Will easily be per- 
ceived, are for the purpose of increasing the velocity 
of the breakers inside the churn, {seeb b b b fig, 7-), 
when worked by the winch, which must be the case 
when there is no wind. By unscrewing the four nuts 
marked 1, 2, 3, 4, fig. 8., the iron-plate and wheel can 
be easily taken from the churn, which is necessary 
to be done when it works vdth the wind ; but if the 
person who attends the dairy is attentive, there will 
be little or no use for the winch. When the plate 
and wheel are taken ofiP, put on the iron, for siipport-i 
ing the sails, a a or « fig. 8., made in form of a 
cross, on the end of the axle, which turns round the 
breakers, and screw on the nut marked B, fig. 8. 
to keep the cross-iron free from shaking; then put 
the arms of the sails in the proper places made for 
them, on each leg of the cross-iron, as marked C D 
E Fj fig. 8., and put in the pins fastened to each arm, 
to prevent the sails from falling dtit of their proper 
places ; then place the chum on a square frame, made 
with four posts, high enough to prevent the ends of 
the’sails from touching the ground; put a piece of 
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board across, at the bottom of the frame, on which 
a sufBcient weight can be laid, to prevent it from 
blowing over. The churn is fastened to the frame 
with a hook, at each end, such as are fastened to the 
model. The motion can be regulated according to 
the strength of the wind, at the time of chinning, 
by reefing the sails, the operation of which is so 
plain, as to need no description ; if it blow very strong, 
the chum will work with two reefed sails ; the time 
it takes in churning varies, according to the strength 
of the wind, and also whether the weather be cold 
or hot, as it takes a considerable time longer to 
churn, in the former case, than in the latter. 

In the churn which you saw in Sunday I common- 
ly churn from 15 to 16 wine gallons at a time, which, 
in summer, with a smart breeze, takes about two 
hours; but when the wind is moderate, or the wea- 
ther cold, it requires a longer time. A little while 
before the milk is completely churned, it is necessa- 
ry to reef the sails, as the motion of the breakers 
should not be so rapid as at the beginning. Indeed, 
it requires no other management than a common 
chum, once it is set to work, except reefing the sails, 
if it blow too mu^^^ a day or two’s practice 
would sufSciently instruct even a girl of 12 or 
years of age to manage. When the milk is com- 
pletely churned, the sails must be taken from their 
places, and the top of the chum taken off ; then let 
the top of the breakers be held with the left haiKi, 
and, by taking hold of the cross iron with the right, 
unscrew the axle out of the breakers ; then let them 
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out of tlie churn, to prevent any inconvenience in 
taking off the butter. 

When I state that the model was made by my- 
self, without the assistance of tools necessary for the 
purpose, I trust it will be a sufficient excuse for the 
rough and clumsy manner in which it is finished. I 
remain respectfully, Sir, yomr most obedient servant, 

George Firth. 

Dimensions of the chum which I first made, and 
have used ever since. 


Length of chum inside, - inches.. 

Width, do. ' - 14 do. 

Depth, exclusive of the top, 19 do. 
Depth of top, do. - 4^ do. 

Dimensions of sails for said chum. 

Length of sail, - - 27 do. 

Breadth, do. - 20 do. 


Each ami of the cross iron, 7 inches long. 

To Charles Goedox, Esq. 7 
Dep. Sec. Highland Socie^. J 
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DESCEIPTION 


OF A 


STOVE, 

PHESENTED BF THE EaRL OF ElGIN TO THE HlGK- 
LAND Society. 


(Plate Vlt, Fig. 9./ 


Edinbcrgh, 
January 8. 1822, 

The Stove, of which Lord Elgin presented a 
model to-day to the Highland Society, as being a 
most economical and advantageous application of 
fuel, is in general use in the Netherlands. Any 
person visiting the field of battle of Waterloo will 
find one in the house of the Belle Alliance. 

It consists of a small fire-jdace in the shape of a bas- 
ket A, fig. 9. Plate VII., with open ribs all around, 
of about eight indies in diameter m d depth, sup- 
ported by three legs,, and. sta» i^*^^*^t some distance 
from the chimney. From the top of this fire-lilacc, 
an horizontal flue a a, of about twelve inches wide, 
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and two inches depth within, extends to the chim- 
ney, to which the smoke passes tlmough this hori- 
zontal flue. 

The benefits of this application of fuel appear to 
be : 

1st, That the fire-place by standing clear, and 
having ribs all around, will burn the smallest coal ; 
or indeed whatever is combustible. Lord Elgin 
has seen it used at an Inn at Louvain with nothing 
in it but the ashes from another fire. 

2d, The horizontal flue, which in general is 
about four feet in length, gives out a great propor- 
tion of the heat, which in ordinary fire-places es- 
capes up the chimney. 

In this flue immediately above the fire, there is 
an opening, which may either be kept shut by a lid b, 
or receive a boiler ; and the flue in all its length, 
serves as a Carron plate, not only to the extent of 
its own width, but by means of side-bars c c, dishes, 
&c. may be kept in a more moderate heat, than di- 
rectly upon the flue itself ; while by other bars or 
shelves below it d, ovens or other dishes placed be- 
neath it, receive more or less heat, in proportion as 
they are brought near to the fire-place. 

In some eases the whole space beneath the fire is 
enclosed with bricks, forming a very convenient hot 
closet. 

Where peat is used, it may be proper to substi- 
tute an ordinary grate with only one open fi-ont, 
instead of the basket fire-place, thereby mode- 
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rating the combustion to suit the nature of that 
fuel. 

This stove really seems to answer all the pur- 
poses of an ordinary stove, in respect to the econo- 
my of heat, while it has the great advantage and 
comfort of an ordinary open fire. 

N. B . — In the model presented, the fire-place is 
out of proportion. 
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DESCRIPTION 

OF A 

MACHINE FOB. SWEEPING CHIMNEYS. 
By Mr James White, Engineer. 


{Plate VII., Fig. 10 , 11 .^ 


Sir, 


Edinburgh, 138. George Street, 
23d February 1822, 


ERMiT me the liberty of troubling you with a 
short history of my machine for sweeping chimneys, 
which I lately presented a model of, directed to you, 
for the Highland Society of Scotland. 

In 1817, the London practice of sweeping chim- 
neys by boys was expected to be abolished by a bill 
then about to be brought into the Commons House 
of Parliament. It was at that time my machine 
was invented, with a view to supersede the necessity 
of their employment. 

The principles of my invention are simple. The 
mode of ascending of the machine is very similar to 
that of a boy, having levers for arms, as seen at a a 
figt IJ. Plate VII., and the friction of a brush for 
legs, h h. Two lines belong to the machine c c. 
By an action in the first, the levers a a open, and 

*VOL. VI. R. X 
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become fast in the chimney ; and, at the same time 
that line is pulled, the brush A rises in proportion 
to the pull made, see fig. 10. The next process is to 
act on the second line. That being done, the levers 
a a arc loosened in the chimney, and are made to 
rise on the friction of the brush, in proportion to the 
length of the whale-bone-rod which connects the 
levers and brush together ; in the same manner as 
a boy relieves his knees and elbows alternately till 
he reaches the top of the chimney. 

Having said a little descriptive of its mode of 
ascending, I shall now endeavour to explain how it 
comes down. When the second line is pulled for 
that purpose, the lower end of the rod is so contrived 
that, when it comes against the bottom of the brush, 
■which it passes through, the levers become shut. 
Nothing remains then, but to overcome the friction 
of the brash, which may be dpne by continuing the 
same pull, until the apparatus is hrouglit down. It i.s 
ascertained that the machine is at tlietop of tlie chim- 
ney, when the levers have nothing to become fast to ; 
for that line wdxich opens them, and raises the bmsJi 
ou the rod, immediately becomes slack, which had 
not been tlie case dming tbc whole process of its 
ascent. 

Having endeavoured to describe the principles of 
my machine in a brief way, I xinderstand it is neces- 
sary, for tlxe information of the Society, to montioxx 
what success xny experiments liave ixiet with, p’C- 
vious to the time of submitting it to tlieir coxiiuder- 
ation. In 1817, I presented my design to tliaSo- 
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ciety of Arts, Adelplii, London. It passed tlie 
Committee for Mechanics, which was then com- 
posed of the principal engineers in London, with a 
reward of Thirty Guineas or a Gold Medal. That 
vote being afterwards submitted to a General Meet- 
ing of the Society, was remitted to the committee 
for their farther consideration. I felt on that oc- 
casion as any other would have done at such treat- 
ment, and withdrew my design from the Society 
the following day. Shortly after this circumstance 
happened, Mr Bramah, engineer, Pimlico, gave 
me a recommendation to the present Lord Gwydei^ 
who was then much interested in promoting the use 
of machinery for sweeping chimneys, in order to 
abolish the cruelty of sweeping-boys. His Lord- 
ship, with that generosity so seldom to be met with, 
came forward as patron for the design, and covered, 
with pleasure, the expence of my after experiments, 
which had various degrees of success, according to 
the construction of the chimneys in which the ma- 
chine was employed, and the knowledge of those who 
directed its operations. . 

In 1818, when at Drummond Gastle, I received 
a letter, dated from the Office of Works, London, 
requesting me to send them a model or drawing of 
my invention for sweeping chimneys, which I com- 
plied with. For the use they have made of it, I 
will refer you to the report of the Committee ap- 
pointed by the House of Commons on that subject, 
of which you are in possession. Having afterwards 
more leisure, I improved it at Drummond Castle, 
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SO as to ascend a flue, with a right angle, the corner 
rounding. 

I have now, Sir, to return you my warmest thanks 
for the attention you have paid me since I first de- 
livered to you the charge of my design. Knowing 
the Highland Society is not in the practice of re- 
warding inventions in general, except they bear, in 
some measure, on agricultural ^improvements, I can- 
not feel disappointed if the result of my labours 
should meet with no other remuneration than that 
of being received into the Society’s repository among 
the various inventions of my countrymen. I have 
the honour to be. Sir, your most obedient and very 
humble servant, / 

Jas. White. - 

To CuASiiES Goedon, Esq. De- 
pute Secretaxy of the Highland 
Society of Scotland, 
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GENERAL APPENDIX. 

No. I. 

List of Existing Memeees ^The Highland So- 
ciety of Sco'tland, m Jamwar?/ 1824 ; dis- 
tinguishing the Dedes of their Admission ; 

WITH A 

LIST OF the office-bearers AND DIRECTORS FOR THAT 
YEAR ANNEXED. 


The late Duke of Argyle was the original President of the Society. — Since his death* 
the Dukes of Atholi and Montrose, the late Duke of Buccleuch, and the present 
Duke of Argyle, have successively held that Office, which is now filled hy the 
Duke of Gordon. By the Regulations, no Member can continue in the office of 
President more than four consecutive years. Those marked thus * * have been. 
Presidents ; and those with * prefixed to their names have been Vice-Presidents » 
two of whom are elected annually, in place of two who go out by rotation. 


The Jollowing were declared Original Constituent MenAere of the 
Society in 1784 

The Eight Hon. Elizabeth, Marchioness of Stafford, and Countess 
of Sutherland 

^ The Eight Hon. John, Earl of Breadalbane 
The Eight Hon. George, Earl of Glasgow 
f ThC'Eight Hon. Sir John Sinclair of IJlbster, Bart , 

The Honourable Lord Eldin 

Sir William Honyman of'. Armadale, Bart. 

Sit \Villiam Macleod Bannatvne 

Sir Alexander Muir Mackenzie of Delvin, Bart. 

Sir Beiijaiiiiii Dunbar of Hemprigs, Bart. 

Sii;*tewen Dto'eron of Fassfern,. Bart ^ ^ ‘ , 

Donald Macleod, Esq. of Geanies, Sheriff of Ross^shire, ,, ■ 

James Gi^ant, Esq. of Corymony, Advocate 
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General Alexander Campbeli of Monzie 

Lieutenant-General Duncan Campbell of Loclieeij 

Archibald Fletdierj Esq* Advocate 

James Ferrierj Esq. one of the Principal Clerks of Sessiois 

John Campbell, Esq, Clerk to the Signet 

Charles Gordon, Esq. of Pulrossie 

Patrick Macdoiigali, Esq. of Macdougall 

Henry Mackenzie, Esq. Comptroller of Taxes 

James Home, Esq. of Langwell 

General Alexander Eoss, Colonel of the oOth Eegimeiit 

William Farquharson, Esq, of Monaltry 

William Macfarlane, Esq. W. S. 


Elected in 1785. 

** His Grace James Duke of 
Montrose 

The Hon. Lord Hermand 

Alexander Maclean esq. of Coll 

Jamiar^ 1786. 

George Skene esq. of Skene 

2M/%1786. 

His Grace Alexander Duke 
of Gordon 

Eneas Robert Bruce Madeodi 
esq« of Cadboll 

9th January 1787* 

Sir John Leslie of Findrassieand 
Wardes, Baronet 

John Francis Erskine esq. of 
Mar 

John Campbell esq. W, S, now 
of London 

mth My 1787. 

Most Noble George Marquis of 
Stafford 

♦ Right Hon. James Earl of 
Rosslyn 

Sir John Campbell of Ardna- 
murchan, Baronet 

Alex. Hamilton es;q. of Grange, 
advocate 


Sth January 1788. 

Sir George Stewart of Graiidtuh 
ly. Baronet 

The Hon. Lord Eobertson 
mil July 

Lieut-CoL Thomas Kinloch of 

Kilrie 

IMlh January 1789. 

Arch. Campbell esq. of J ura 

Major-General Robert Campbell 
of Kititarbert 

Norman Macdonald esq. of Bar- 
nisdale 

Alex.Macalister esq. of Stratliaird 

Lieut.-Col. Alex. Macdonald of 
Lyndaie 

1st August 1789. 

His Grace John Duke of 
Atholl 

The Right lion. James Earl of 
Lauderdale 

Major Colin Campbell of 
veolan 

WillLim Kerr esq. late Secretary, 
General ]k)st Office qf '‘Scot- 
land 

IMi Jamfiry 1790- # 

His Grace George William 
Duke of Argyk 
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Coil Macdonald esq. of DalnesSj 
W. S. 

Lieut.-Col. James Spens, late of 
the 7Jci Eegiment 
Hector Macdonald B ueluman esq. 
of Drumakill, one of the IVni- 
cipai Clerks of Sessioi^ 

IH'/i January 1791- 
I'hc Hoil Lord Craigie 
James Lainont esq. of Knockdow 
John Macleod esq. of Colbecks 

Hth July 1791. 

The Most Noble George' Mar- 
quis of Hiintly ,, ' ' ' 

Major- Gen, Sir Allan Cameron, 
79tb Ileginieiit. 

lOi'h January 1792. 

Right Hon. Sir William Drum- 
mond of Logie- Almond 
John Peter Grant esq. of Ro- 
thiemu rebus, M. P. 

Tile Hon. l.ord Succoth , 

mh June 1792. 

David Macdowall Grant cs(p of 
Arndilly 

Colin 'Mackenzie esq.' of Port- 
more, one of* the Principal . 
Clerks of Session 

%th January 179S. 

The Right lion, Francis, Earl 
of Moray 

* Right Hon, ' Francis, ;Lord 

Gray 

Right Hon, Charles Hope, Lord, 

^ President of tile Court of •Ses- 
sion , ; 

Hon. «3laron Sir P. Murray’ of 
Oclitertyre, Baronet 
Col Donald Cameron of Lochicl 
Alex, I^acdoneliesq, of Glengary 
James Grant esq*; W. S. . 

Alex. Maclean esq, of Ardgour 


Alexander Houston esq. c4 Clerk- 

ington 

George Watson esq. Ediii- 

burgli 

Donald Maclean es(|. W. S. 
Captain Alexander Macdoiiaklj 
late 74th Regiment 
The very Rev. Dr Geo. H. Baird, 
Principal of tlie University of 
pAUnburgh, Cha|)iaiii to the 
Society 

'Sir Robert Duudas of Beech- 
wood, Baronet, opa! of the 
Principal Clerks oi’ Session 

I si Jmie 179J. 

^ The Right,,: Horn Archibald 
Eari of Casstlis . 

^ Right Hon.' Francis Earl of 
Wemyss mid March 
^ Right Horn' George Earl of 
Aboyne 

Sir John , Hay of Haystoiin, Ba- 
ronet, banker, Edinburgh 
Thomas Farqu'liarson esq. of 
Howden 

Dr Andrew Coventry, Professor 
of Agriculture in the Univer- 
sity of Edinburgh 
Dougakl Campbell esq. ,of Bali- 

naby '' " /' 

John, Campbell esq. of Garbrook, 

w. a ' 

Uili January 1794* 

Sir Archibald Dunbar of North- 
field, Baronet 

John Leslie: esq. of ' ,Ba:iq'iihaine 
Patrick, Murray esep' of Si'mprini 
William Inglis esq. of Middleton 
JameH. Laid law esq. W, S. 

June 1794. . ' 

Charles Stewart esK|. <,)f Ardslieal 

IMi January 179 ^,^, 
James Dewar esq. of Vogrie 
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If? ^ 

Walter 4Vatsoii esq. late oi* Bum- 
bay 

John M^Eitcliie esq of Craiglon 
June 1 79J. 

James Mansfield esq. of Miclmai* 
Alexander Watson ch(|. uPJhirm 
Captain Neil Cainpbeii of Dun- 
staffnage 

Thomas Crielitoii esq. advocate 

mh Janvanj 1796. 

The night lion, Alexander 
Lord Macdonald 
Major-General the Hon. God- 
frey Bosville 

Hon. Archibald Macdonald 
Sir George Abercromby of Bir- 
kenbog and Forglen, Baronet 
James Stirling Obq. of Keir 
Hope Stewart esq. of Ballecbin 
John M‘Neil esq. of OaUield 
Cop. Alex. Macieod of Daivcy 
Archibald Liiudie esq. W. S. 
John Eerrier esq. W. S. 

J atnes Donal dson esq. Ed inb urgh 

m Mij 1796. 

Hon. Thomas, of Kellie 
Sir James Hall of Dunglass, 
Baronet 

B. Macdonald esq. of Staffa, ad- 
•vocate, rrincipal Secretary of 
the Society 

James Kayntond Johnston esq. 
of Alv«a 


10?5/a January 1797. 

James Traill esq. of Ilobbistcr, 
Sheriff of Caithness 
Col. Matt. Macalibter of Mossliill 
Archibald Alves esq. of Spring- 
held. 

Lieut. -Col. dames Campbell 94tli 

llc'gimcnt 

Captain John Robertson of Till- 

lybclton 

William Elder esq. of Forneath 
M July mi. 

Sir Ilew Dalrymplc Hamilton of 
Eargenv and North Berwick, 
Bart. M. F. 

Cap. John Macdonald of Spring- 

held 

tiolm Ochterlony esq. of Guynd 
John K. Campbell esq. of Glen- 
feochan, W. S. 

Lieut.-Col. John McDonald of 
Kingsburgh 

Jamary 1798. 

The Right Hon. Lord John 
^pampbell 

Captain Angus McDonald of 
Miltown 

Major Alexander Grant of the 
Madras Cavalry 

James Gordon esq. of Cuhcmin, 
one of the Cominissaries of 
Edinburgh 

James Edmoiiston esq. of New- 
ton 

Lt.-Col. James Sinclair ol' b'orse 


Major Charles Macvicar, late of 
the 4Sd Regiment 
William C. Cunningham Graham 
esq. of Gartniore 
Lieut.-Gen. Alexander Dirom of 
Mountannan 

George Greenlaw esq. of Hilton 
John Young esq. of Cliesh 
Lieut.-CoL Charles M^Quarrie, 
late of the 42d Regiment 


Robert Menzios csip W. H. one 
of the Depute-Clerks of Ses- 

sioii| 

m Jnhj 1798, 

^ Eight Hon. Robert, liord Vise. 
Melville, First I^ord of the 
Admit#/ ® 

Sir James Balyeli ofBinnjq Bart, 
James Macieod esq, of Easay 
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'5' 1 , » 

liobert Nutter Campbell of Geo. Oswald c&q. of ScoJbtown 
ICailac ^ Lt-Col. llo. Macgregoi Murray 

Robert Drummond esq. of Meg- John Smith esq. of Swinridge- 
gincli muir 

Gen. liay Ferrier, Lt.-Governor James Pillans esq, taercliant, 
of Dumbarton Castle Leith 


Tiicodore !M orison esep of i^ogiiie 
Henry Johnston esq. Surgeon, 
Edinburgh 

Alex. Forsyth esq. writer, Ediii. 
Andrew Watson esq. W. S. 
Captain Ivor McMillan of llie 
Valentine Indiaman 
Thos. Smith esq. banker. Loud. 

Wh January 1799. 

^ Most Noble Charles Marquis 
of Queensberry 

* The Eight Hon. George Earl 
of Morton 

The Eight Hon. George Lord 
Abercromby 

Sir Michael Schaw Stewart of 
Greenock and Blackhall, Bart. 
Colonel Robert Anstruther, E- 
dinbiirgh 

Gilbert Innes esi[. of Stow, Trea- 
surer of tltc Society 
Hugh Monro esq. of‘ Tcaninich 
Murdoch Mackenzie esq. of Ar- 
dross 

John Mackenzie, esq. of Kincraig 
Wm. Stewart esq. of Ardvorlich 
Cap. Dugald Stewart of Bala- 
chuiisli 

Dr James Horne, Professor of 
Medicine in the University of 
Edinburgh. 

David Monro Binning estp of 
SolUaw 

^Ckiptain Patrick Campbell of In- 
veiw 

Sir iftlqin Ferguson, Knight 
Captain Neil Madood of Gesto 

/ 4vfy 1799. 

TIte Hon* Robert Lindsay of 
Leuchars* 


Henry Jardine Esq. of Har- 
wood, Kingls Remembrancer 
in Exebequer 

Alexander Campbell esq. ktc of 
Tobago 

John Osborne Brown esq. W. S. 
one of the Clerks of the Jury 
Court 

Lewis Gordon esq. Depute Se- 
cretary of the Society 
Thomas Martin esq. E'dinbiirgh 
John Tawse esq. Edinburgh 
Archibald Menzics esq. 

lUh January 1800. 

^ The Right Hon. Charles Ear! 
of litiddinglon 

General Sir Robert Abercromby 
of Airtbry, G. C. B. 

General Sir James Stewart Dcn- 
bam of ColincbS and West- 
hliieldb, Baronet 
Hon. Lord Meadowbaiik 
Jolm Campbell esq* of Lincoln’s 
Inn 

Alexander Marjoribanks esq. of 
Marjoribaiiks 

Al. Macleod cs(|. of Miiiravon- 

side 

Simon Fraser Esq. of Foyers 
William Pagan esep of Spittil- 

town 

Craufurd Tait escj. of Ilarvies- 

ton 

Crcorgc Tod esq. writer, Ediii. 
Major Patrick Macdoiigall of 

Scroba 

Major Alex. MHvor of Storna- 
way 

James Chapiiiari esep 
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, mm 

Jarae^h 4nlicarer 0*^(1. Sar\eyor- 
Ckner.il Post J Edin. 
Fat. Blcwart i (|i. c)i‘Achl uncart 
George lloagiis eM|, achoeaU’j 
SI leri (f c d* Kuicardj iie diire 
Dtmaid M'acleod esq. (d* ’'Faliskcr 
Thoiiias GritrscHi eM|. W. S 

mih Jane imi 
night lion, Eriiclv Lord Ileay 
liighl IfoB. iaxwrence Lord 
Blind ah 

Hoo, lull'd Balgray 
Sir James Gorcloii of Lettcrfou.- 
rie, Bart. 

George Baillle e&(|. of Jarvis- 
wood 

William Nisbct esq. of Dirlelon 
Arch. Campbell e&q, ol* Blytlis- 
wood 

Hercules RobS esq. of llossie 
Lewis Dunbar Brodie est|. oi’ 
Burgle 

Archibald Swim ton esq. W. S. 
John Dillon esq. Sherift-substi- 
tute of Lanarkshire 
Duncan Cameron esq. younger 
of Fassfern, W. S. ' 

And. Farquharson esq. of Breda 
Thomas Willlarason esq. Leith 
John Gillanders esq. of Haydeld 
James Her riot esq. of Kamornie, 
W. S. 

James Walker esq. wine mer- 
cliant> Leith 

Robert Hill emp of Firth, W. B. 
Janies Ferguson escj. of Cross- 
hill, one of tile Commissaries 
of Edinburgh 

William Berry esq. of Tayfleid, 
W. S. 

Clmrles Bremiier esq. W. B. 

ISil^ January 180L 
Bight Hon. Lord Montague 
Sir G. S. Mackenzie of Coul, 
Baronet 


Sh David Mimlcr Blair of Dun-. 

'ke}, Bart. 

James Cokjulioiin of Liiss, 

Bart 

Sir William Fettes of Wain- 

phrey, Earl, 

Lieut.-CTCB. A. Grabaui Stirling 
of Duchniy and Aucliyle 
William Cfraiit esep of Congaltoii 
Colonel Jamth C’ampbcll late of 

Madras 

Col. Liid. Grant, late of Bengal 
Major-General John Lainont of 
Lament 

Col. Alex. Murray Maegregos' of 
the late Ceylon llegimcnt 
William Fiiilerlon esq. of Skeb 
don, advocate 

George Bruce esq. Depute Clerk 
of Session 

William Mackenzie esep younger 
of Piiliindie 

Licut.-Col. Alexander Gordon, 
S lit h erl and H ighlamlers 
Alex. Paterson esq. of Thurso 

MtFi Jane 1801 . 

Eight Hon. Will. Dundas, M.P. 
Sir William Bruce of Stenlioiise, 
Bart, 

Sir James j\lontgomciie of Stan- 
hope, Bart, M. P. 

CoL John Boyle of Shewalion 
Lieut.-General Andrew^ Dunlop 
of Dunlop 

Major-General Sir Thomas Ilris- 
ikne of Brisbane 
Col. Andrew Macclowa! of Iiigaii 
Alexander Stewart esep y<miiger 
of Baliiakeilly 

John Stewart esep of Cro^sinouiil 
Hugh Muir esip of Wiypl^ 

Wm. Graliam esq. of Mosskiiows 
John Murray esq. o(‘ Ihiwcler- 
garth • 

William Stewart esep of Hillside 
Colin Mackenzie esq. of Kilcoy 



£ 0 t of \E^visting Members in JanuiB'^ ■' 641 ■ 


Eobert Patrick esq. o£ Treeborn 
^ James Smitli esq. mercb. Leith 
William Eer esq. merchant, 
Leith 

Adam White esq. mercb. Leith 
Mr John Moir, printer, Edin. 
Alexander Lang esq. younger of 
Over town 

Eight Hon. Lord Bexley, Ifo- 
norary Miemhcr 

l^th Jamimif^ 1802 . 

Right Hon. Sir Williani llae of 
St Cathcrine'’s, Lord Advocate 
for Scotland 

Sir Henry Stewart of. Allanton, 
Bart. 

William Fullerton esq. of Rose- 
mount 

James Graham esq. of Kinross 
Sir Hugh limes of Lochalsh, 
Bart. 'M. P. 

Duncan Monro esq. of Culcairii 
Geo. Jos. Bell esq, adv. Profes- 
sor of the Law of Scotland, in 
the University of Edinburgh 
Wm. Fraser Tytlcr esq. of Bal- 
nairq Sheriff of Inveriiess-shirc 
John Fraser esq. Faraline, adv. 
Dr Andrew Macken/Zie Grieve, 
Edinburgh, , 

Vans Hathom esq. Gaithlaiid, 
W. S. 

Vice-Adm. Alex. Fraser, R. N. 
Lieut.-CoL Don, Macniel, 91st 
Regi!,ne,ot 

Cap. Will. Gordon, Miiunoro 
Roi), G(,)rdon es(|, Jamaica 
Colin Campbell, esq. of Achna- 
^ croisfi 

Col. Francis Simpson of ,Pjean 
Rob. Baillic esq. of Carphine 
, Major piigald Campbell of Kib 
martin' 

Arch. M«Lean c«|, Pennycross 
Robert' Brown*csq. factor on thc^ 

estate of fCamilton ' ■ 


Sir James Dunbar o£ Boatli, Ba- 
ronet, R. N. 

James Macpliersoii esq. of Ar- 

dersier 

Alexander Mackenzie esq. of 

Woodside 

Arch. M‘Ra esq. of Arclintoul 
Duncan Campbell esq. 

Arch. Campbell esq. of Melford 

9Bth June 1802. 

Sir Rt. Turing of Foveran, Bart. 
Sir Wi,lliam Forbes of Pitsligo, 
Bart, banker in Edinburgh 
J. H. Forbes esq. advocate,' She- 
riff of Perthshire 
Henry Veitch esq. of‘EIliock, one 
of the Commissioners of Cus- 
toms 

Charles Grant esq. of Waternisli 
Sir Neil Men/ies of Menzies, Bt. 
Thomas Miller 'esq.' of G.lenlee 
William Macdonald esq. of St 
Martins, advocate 
John Dickson esq. of Coulter and 
Kilbucho, advocate 
Robert Hainilt{.)n esq. advocate, 

■ one of the Principal Clerks of 
Session 

Ad. Maitlanclesq. of Diwdrenn'ah 
John Callow esq. 'of Stapleton 
■Wm. Molle esq. of Mains, W. S. 
Duncan Hunter esq, of London 
Major-General Arch. Stewart of 
the Royals 

John Gordon esq. W. S. 

Robert Fraser esq. of Torbreck# 
Walter Ross esq. pf Nigg 
Captain John Rutherford of the 
SJth.lleghncnt' ''\ ''■' 

Hugh Hamilton esq. of Pimnore 
Rob. Campbell esq, of,, Sonaclian 
mh Janumy 1803. 

* Right 'Hon. William Earl of 
Mansfield 

Honourable Dudley .Macdonald 
General Richard 'Vyse * 
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Colotiel^ The lion. ll’ancis Wii- 
liaiii Grant of Grant, M. P. 
Major-Gen, George AiiiBlie 
Jm. Douglas esq. of Orchard ton 
William Gordon esq. of Camp- 
beltown 

Peter Johnston esq» of Cairnsab 
loch 

John Clerk esq. of Nunland 
David Macciiiloch esq. of Deaths 
Charles Granville Stewart Men- 
teith esq. of Closebiim 
General Sir Faulns Emilins Ir- 
vine of Woodhonse, Bart 
Lkut.-.CoL William Douglas, late 
of the 85th Regiment 
Richard Alexander Oswald esq. 

of Auchincruive 
Charles Stirling of ICenmorc 
The llcv. Dr George Forbes, 
minister of S trail idon 
George Kiimcar esq. banker in 
Edinburgh 

Robert Jamieson esq. W. S. 
Alexander Miller esq. of Monk- 
castle, advocate 
Hon, Lord Mackaii^ie 
WilliatB Boswell esq. ShetilF of 
Berwickshire 

John Campbell esq. late of Loch- 
end 

Allan Cameron esq. factor for 
Lord Macdonald, INorth Uist 
John, Campbell es<|. of Craignure 
Lachlan McKinnon esq. of Corrie 
Peter Hill esq. bookseller, Edin. 
Patrick Warner cs(|, of Ardier 
CoL James Macdonell of the 2<1 
or Coldstream Regiment of 
Guards, C. B. 

Duncan Stewart esc|. of Glen- 
buckle, Chamberlain of Kin- 
tyre 

Jaimes Maxwell esq. Chamber- 
lain of Mull 

Malcolm M^aiirin esq. of Oban 
Robert Campbell esq, C’hamber- 

Inin A'f 


Walter Moir esq. Sheriff substi- 
tute of Hamilton 

mh June 1803. 

^ Right PIoii. Thomas, Yiscomit 

Arbuthnot 

Licnt.-Gen. Right Hon, Thomas 
Lord Lynedock, G. C. B, 
Hon. Douglas Gordon Halybiir- 

ton of Pitcur 

Sir John Shaw Maxwell of Kc- 
rochtrie and Netlieriaw, Bart. 
Major-Gen. Sir Wiiliani Maxwell 
of j^Ionrcitli, Bart. 

James Alexander Stewart Mac- 
kenzie esq. of Seafoilli 
John Cathcarl esq. of Genoch 
Colonel James Stevenson Barns 
ofKirkhili 

Sir Patrick Walker of Coats, 
Knight 

David Snodgrass Euchanaii esq, 
of Elan lyre Park 
Jos. Stewart Menziesesq. of Foss 
Donald MacIntyre esq. 

Ardfibald Crawfiiird esq, W. S. 
Jobn Campbell esq. of Aiich 
Cap. John Campbell of Iviimar- 
tin, late 46‘th Regiment 
Hugh M^Corquodale esq. of Li- 
verpool 

Rev. Dr James Hall, Edinburgh 
Arch, Constable esq. bookseller, 
Edinbingh 

William Rt)ss esq. cjf Bridge- 

bank 

James Bell esq. Lekh 

John Mackenzie esq. 'Richmoinl 

J^laoc 

William Macke»Z!(‘ eM|. W. SJ 

lOih Jmimrj/ IHIM? 

^ His Grace Alexandti*, Duke 
of Hamilton and Ikandon 
^ Most Noble Fi^mcis Rawdoii, 
Marquis ui' Had logs 
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^ Lieiit-Gcii.BiglitHow*G-eorgc Robert WilHafn of* 

Earl of Dalliousie^ Governor- Fetteresso 

General of Canada Peter Spiers, esq. of Ciilcriiicli 

Right Hon. James, liOrd Glen- Lieut.-Col Robert Cameron, 
lyoii late of Madras 

Right Hon. Thomas, Lord Bin- Lieut-Col. Ho. Campbell Ha- 
ning milton of M ilb urn and Dal serf 

Right Hon. David Boyle, Lord Andrew Murray, esq. of Miir- 
Jubticc-Clerk rayshall, Sheriftldepiitc of 

Sir Georffe Warrendcr of Loch- Aberdeenshire 


end, Bart. M. l\ 

General Sir George Don, Licut.- 
Governor of Gibraltar 
Major-Gen. Sir William Ivcir 
Hugh Rose esq. of Kdmvock 
Honourable Lord Fitmilly 
Hugh Mossman esq. of Achty- 
fardie 

John Hamilton esq. of Sundrum 
George Paterson esq. of Castle- 
huntly 

Tliomas Hamilton Miller, esq. 
advocate 

Jotin Macdonald, esq. of Borro- 
dalo 

Peter Campbelh esq. of Kilmory 
Richard IjOthian Pioss, cs(p of 
Slafold 

William llagart, esq, wine mer- 
chant, Leith 

Neil Malcolm, esq. Poltalloch 
Dr Jo. Rogerson, Physician to 
the Forces, N, Ih 
Jo. Boyd, esq, Broadmeadows 
Dr Thomas Charles Hope, phy- 
sician, Edinburgh 
James llo’pe, cs(|. W. B. 

Walter Campliell, esep of Car- 
radale 

Major-General Jo. Macleod of 
iJnisli, 78tli regimmii 
Coltmd Muir of Caldwell 

Sir William Arbtitlmott, Bart. 
Gen, Wm. Mixweii of FarUiill 
JienUCol ^ Eic|iard William 
Howard t^yse 


James Faiquhar Gordon, esq. of 
Locharvt oods, W. S. 

George Bell, esq. surgeon, Edin- 
burgh 

Jas. Campbell, esq. of Dunmore 
James Connell, esq. 

Francis Short, esq. of Coiiraiice 
Michael Linning, esq. of Col- 
zium, W. S. 

William Macleod, esq. of Liis- 
kiiitjre 

William Gordon Macrae, esq. 
James Watson, esq. factor to 
Lord D Lindas 
John Rae, esq. 

John Menzics, esq. cashier to the 
Duke of Gordon 
Joseidi Gordon, e^q, of Carroll, 
W. S. 

Janies Mackay, esq. goklsmitJi 
in Edinburgh, tlio Society k 
jeweller and medallist 
William Wilson, esq, factor fot 
the Earl of Glasgow 
David Mutrie, esq. merchant in 
Glasgow 

Bih Jamatnj 

The Right Uoii. Flora, Mitt’d lio- 
ness of Hastings and Countess 
of Loudon 

Right lion. James, Earl of 

Fife, M, }\ 

The Hon. William Ramsay 
3\Iaule of Fanmiire, M. P. 

Sir Andrew Cathcart of Carlton, 

Bart. 



Sir tf^incs Eergiihon of Kilkor- 
raiij Bart. 

Sir George Montgomery of Macc- 
biehillj Baxt. 

Alexander Irvine Forbes, esq. of 
Cbivas, advocate, 

Alexander Moir, esq. of Scots- 

town 

John Rogcrson, M. D. physician 
to the Court of St Petersburgh 
Major-Gen. Sir Thomas Dallas 
Lieul.-CoL Robertson Macdon- 
ald of Kinlochmoydart 
Kenneth Mackay, esq. of Torboll 
Alex. Fraser, esq. of Inchcoulter 
Jas. Forrest, esq. of Commieston 
Alexander Osborn, esq. one of 
the Coinmibsioners of Customs 
David Ewart, esq, of Craiginvie 
John Niven, esq. of Thornton 
William Campbell, esq. W. S. 
Jas. Cathcart, Esq, merch. Leith 
Captain Hugh Stevenson, late of 
Argyllshire Militia 
Alexander Mimdell, esq. solici- 
tor, London 

William Patrick, esq* W. S* 
Robert Rattray, esq. W. S, 

Alex. Stewart, esq. of Darculich 
James Law, esq. Edinburgh 

Mih June 1805. 

Right Hon. George, Earl of A- 
berdeen 

Sir Alexander Gordon of Cid- 
vennan, Knight. 

James Macdonald, es<p of Lang- 
dale, M.F. 

Major-Gen. Lachlan M^^Quarrie 
of Jarvishekl 

Major Thomas Hart, late at 
Jfellencrief-f 

Patrick Small Kcir, esq. of Kin- 
month, advocate 
Richard Wharton es(p 

Comptroller of Excise 
John Buchanan, cso. of Arcloch, 

M P ^ 


ibers in Januar^y 18^2 k 

Alexander MacLciizie, eb(|. oi 

Scotsbuni 

Ricliard Gmliam, esq, of BLitc 

wood 

Dugald Cauipbcil, esq. of Iliaii- 

drie 

John Gregorsott, esq, of Ardtoi"” 

nish 

J ohn Ferguson, es{|. 

Edward Lothian, cv-vq. advocate 
John Kcr, esq. of Stony path, 

W. S. 

William Keydeii, esq. W. S. 
James Scott, esq. of Erotlicrstoii 
Cosmo Falconer, esq* of Hart 
woodhill 

Thomas M ‘Ritchie, esq. mer- 
chant, Edinburgh 
Andrew Bogle, esq. secretary 
Royal Bank of Stolland 
Gilbert Bertram, es(|. merchant, 
Leith 

Wm. Bertram, es(|. mcrciL Leith 
Alexander Goalen, esq. Leith 

14^4 January 180 (). 

His Royal Highness Angustiisj 
Frederick, Duke of Sussex 
^ Right Honourable Archiljalcl 
Jolni, Earl of Rosebery 
Hon. Lord Cringletie 
Sir John Hopeof Craighall, Bart 
Sir Thomas Gibson Carmichael 
of Skirling, Bart. 

Colonel Elliot I .ockhart of I lort h - 
wickbrac, M.F. 

Robert Stewart, esep of 
Licul.-Colonei George ( kdkiider 
of Craigfbrth 

Lieut.- Colonel Donald (hiiiipliell" 

of Knock. 

Robert Hcpbiirne, escj. oj’ f?!erk- 

ington 

Wm. Murray, esq of Fohiialsc 
James Hare, ewp of (klupuhall 
Patrick Miller, esep Bcdswiritoii 
Archibald M‘Nib of M‘Nab,esip 



1 


List ^Emsting Members m 1824 !* 645 

*> * . • 


Hilbert Young, esq, of Yoimg- 
icld 

Colin M^LacIilan, esq, merchant, 
Glasgow 

Alex. Ramsay, esq, oi'Demerary 
James Fyffc, esq. of Smithfield 
John Russel, esq. W. S, one of 
tlie Clerks of the Jury Court 
Wna.CTilcb list, esq. ^ merchants, 
John White?, esq. i Edinburgh 
James P. loglis, esq. 

Henry Raeburn, esq. of Stock- 
bridge 

Lieut.-CoL James M‘Bean, late 
78th Regiment 

30^/e June 1806. 

Bight Hon. Thomas Robert, 
Earl of Kinnoid 
Hon. Charles Douglas 
Sir Gilbert Stirling of Rosehall, 
Bart 

Right Hon, Sir Robert Liston 
of Listonshiels 

John Norman MT^eod, esq. of 
MRjeod 

John Menzies, esq. of Pitllxldeis 
George Maepherson Grant, esq. 
of Ballindalioch and Inveres- 
hie, M. 

James Glassford, esq advocate 
Jas. Pringle, esq. of Tt)i wt>odlee 
Gilbert BethuiK‘, esep of Balfour 
Charles S. MC^lister, esq. of 
Kennox 

Gordon Cameron, esq of I-etter- 
findlav 

James IfAm)^, esq. Dun* 

. keiioy, Sheriif oi' h\)rfar»hlre 
James Eeay, esq. of Snago, ad- 
voi;ate 

Duiicats' Macfariaii, esep advocate 
Michie Forbes, esq. of Crimond 
Robert Ahislie,, esq. W. S. 

John Patison; esq. W. S. 

Ran. Macdonald, esq. oi Boriuibh 
Sir Andrew Halliday, M. D. 


James Fowler, esq. of Fcrtrose, 
formerly of Jamaica 
Major Liidovick Stewart of Java 
Captain Alex. Campbell, late of 
the Scots Greys 

Alexander Gillespie, esq. sur» 
geon, Edinburgh 
James Gillespie, esq. architect 
John Johnston, esq. landsur- 

veyor 

ISth January 1807. 

^ Gen. Right Hon. William, 
Earl Catlican, G. C. B. 

Bight Hon, Lord Archibald 
Hamilton, M. P. 

Ranald George McDonald, esq. 

of Cknrantdd, M. P. 
Lieiit.-Gen, Mathew Baillie of 
Cairnbroe 

'Colonel John Gordon of Cluny 
Roderick Macleod, esq, younger 
of Cadboll 

John Colqiilioun, esq. SherifiP of 
Dunbartonshire 

William Douglas, esq. Jzmmr, of 
Orchardron 

Adam Ferguson, esq. of Wood- 
hill, advocate 

Dr Alexander Monro, Professor 
of Anatomy in the University 
of Edinburgh 

Archibald Graham Campbell, 
esq. of Shirvan 

Ro.^ Campbell, esq.of Ardcliattan 
Joseph Williamson, esq. Princi- 
pal Clerk of Tcinds « 
Alex. Mackenzie, esq* of Hilton 
John Gordon, esq, Swimie 
John Brown, esq. of Coulter- 
mains 

William Grant, esq. of Seabank 
Walter Dickson, esq. merchant, 

Edinburgh 

Robert Stevenson, esq, engineer 
of Northern Lights 
James Bristow Fraser, esq. wri- 
ter in FidinhiiriTli 
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William Jiac Wilson, esq. of 
Kelvinbaiik 

Alex. Macdonaltl, esq. of Dclla- 

laj 

Robert Bruce, esq. of Symbislcr, 
Zetland 

William Mowat, c^^q, younger of 
Garth, Zetland 

mh June 1807* 

Right Hoii. George, Earl of 
Galloway 

^ Right Hon. Robert Walter, 
Lord Blantyre 

Sir James Mootgomerie Cun- 
ninghame of Corsehill, Bart. 
Robert Hay, esq. of Spott 
Major-General John Biacintyre, 
of the Honourable East India 
Company’s Service. 

James Forbes, esq. of Kingcrlocli 
Alex. Campbell, esq. of Edcrline 
John Fullerton, esq. of Kilmich- 
ael 

Thomas Flioni son 5 esq. advocate 
John Graham Daly ell, esq. ad- 
vocate 

Norman Hill, esq, of Brownhills, 
advocate 

Daniel Vere, esq. of Stonebyres, 
advocate 

David Falconar, esq. of Carlow- 

rk 

Captain James Macalisler of 
Springbanh, 18th Dragoons 
Claud Russell, esq, Accountant, 
..Edinburgh, the Society’s Au- 
ditor of Accounts 
James Hamilton, esq. of Rames, 
W. S. 

James Adam, esq. of Burnfoot, 
factor on the estate of Scaforth 
James Hill, esq. Glasgow 
Wm« Braidwoody«?L esq. Mana- 
ger of the Marine Insurance 
Company 

John ^ Wardrop, esq. banker, 

Ediiihorp'h 


l^ih Januari/ 1808. 

Sir James M. Riddell of Simart, 

Bart 

Sir William Gordon Ciiiiniiing 
Gordon of Altyre and Gor- 
donstone, Bari. 

James Vabhon, esq Vice- Admi- 
ral of the Red 

Sii* Evan Jolin Murray Mac- 
gregor of Lanrick, Bart, 
Thomas Knox, esq. son of the 
Honourable Mr Knox, hi. F, 
for the county of Tyrone 
Forbes Hunter Blair, esq. of 
Dunskey 

John Campbell, esq. of Stonelield 
James Erskioc, esq. of Cambiis 
Dr Andrew Dmiciiii jm* M. D. 
Edinburgh 

Ben. Hawes, esq. of Old Barge 
Stairs, BkcLfriars, London 
WTilliam Francis Hunter, esq. of 
Barjarg 

Charles Campbell, esq. of Combae 
Alex. Brebner, e&q. of Leanicy 
Colin Macdouga], esq. of Liiiiga 
Sutherland Mackenzie, esq. Bla- 
nager of the North British In- 
surance Company 
Colin hFLarty, esq. late of Cbes- 
tervale, Jamaica, now of Camp- 
bclton 

Archibald Canipbell, esc|, of 
Drumsainy 

James Bremncr, ebC[. Solicitor of 
Stainp Duties 

Henry hfoiUeitli, esq. of Car- 
stairs, M, F. 

27 fA 1 808 . 

Right Honourable Gilbert, 
of Miuto r 

Right Hon. I^ord Robert Kerr 
* Eight, Hon. Lord Gwydyr 
Fred. Fothenn|^uiin, esep one of 
the Commissioners of Excise 
Alex, Gordon, esq. |atc Capiain 
l^tli liiHst Drairoons 
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Major Corni Mackay, late of the 
78tli Regiment. 

Jn. EarqubarsoBs e»q. of Ilaiigb- 

ton 

Liout.-CoL John Mackintobh of 
the Ilojal Marinch 
Vice-Admiral Sir David Milne, 

G. C. 

George Tally eb{|. ativocale 
Captain Alexander Stewart of 
Slrathgary 

Clialmers Ittet, c^t|. (}f ICinnaird 
Patrick Neill, ei-q. i'Min!)urgh 
liev. ‘William Singer, D. I). Mi- 
nibter of Kirkpatrick-jiixta 

IWi Jammr^ 1809. 

Most Noble GcorgCn Marquis 
of Twecddale 

Gen. the lion. John Leslie Ciim- 
ming 

liciit.-Col. the lion. Charles 
Calhcari 

Hon. Lord Gillies 
liobcrl Stewart, esq. of Alder- 
stone 

Henry Home Drummond, osep 
of Bhdr-Dnunmond, M. P. 
J<dm Stewail, es(|, of Binny 
Hose Campbell, esep 
Hugh MT^ean, CMp younger of 
Coli 

John Mackenzie, esq. late mer- 
chant, Leith 

James Greig, esq. of Eccles, 
W. S. 

Robert Macmillan, esq. of Pol- 
bac, W. S. 

William Davkison, ewp younger 
of Hatton 

Sir Samuel Stirling of Glorat, 

Bm 

Williani Ilowicson i Irawford, 
csc|. of Crawfordknd 
JohnfBiiriicL <sq. of Kemnay 
William Ogiivy, esq. joiinger of 
Chesters,^ advocate 


Jolin Campbell, esq. of-Acha- 

willing 

Brigade-Major Howard 
Sir Alexander Keith, Knight 
Maisliall of Scotland 
Henry Dondas Beatsoii, esq. 
Duncan McKclIar, cstp meix 
chant, Glasgow 
John Eonnan, esq. W. S. 

SlGth June 1809* 

Dame Aon Preston Campbell of 
Fernton, Lady Baird 
Right Hon. Alex. Lord Elibank 
John Harvey, esep of Ickwell, 
Bury and Tiningly Park, 
Yorkshire 

Allen Stewaart, esq. Bunramiocli 
John Stewart, esq. of Shierglass 
John Campbell, esq. of Borland 
George Lyon, esq. of Ogle 
David Blair, esq. of Cookston 
Lieut.-CoL George Maxwell, 
younger of Camicban 
George Robinson, esq, of Cier- 
ini^lon, W. S. 

Donald J^'lcicher, esq of Bcmicc 
Thomas Harknesa, esq, of Bail- 
liomore 

Wm. Aitehicson, esq. of Dram- 
more 

David Thomson, esq. W. S, 
George Munro, esq. of Culrain 
John Murray, esq. of Conknd 
John Philips, es(p W, S, 
Richard Mackenzie, esq. of D|>1- 
phington, W. S. 

Francis Wilson, esq, S. 

John Govan, esq, W, S. 

John Mjxcpberson, esq. Cham- 
berlain to Lord Macdonald in 
Sky 

Henry Davidson, esq. Hadding- 
ton 

Geo. M‘ Andrew, esq, afcTorrick 
David Mathie, esq. Gksgow^^ 

S S ^ 
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C)o1e Ma^aabj esq! Great King 
Streetj Edinburgli ' , 

James M^Alpine^ esq. merchant, 
Strachur 

Captain William Fraser, resid- 
ing at Brackla 

Alex. Falconer, esq. Nairnside 
Capt. J olin Stewart of the Prince 
of Wales’ Excise Yacht 

Sth January 181 0 . 

Bight. Hon. the Earl of Fingal 
Right Hon. James, Lord Ruth- 
ven 

Archd. Spiers, esq. of Elderslie 
Alexander Miinro, esq. Princes’ 
'Street, Edinburgh 
Claud Alexander, esq. of Balla- 
myle 

Win. Campbell, esq. of Nether- 
place 

William Soinmervilie, esq. of 
Sorncastle 

Alex. Cooper, esq. of Smithstown 
Archibald Campbell, esq. of Ca- 
therine Bank 

Bnncan Campbell, esq.,, n,r Bar-, 
caldine 

Alexander Young, esq. of Har-' 
burn, W. S. 

Charles Selkrig, esq. accountant, 
Edinburgh 

John Swinton, esq. of Broadmea- 
dows ' 

John I'PCulloch, esq. of Bar- 
llOlm ; 

Japes Murray Grant, esq. of 
Gienmoriston 

Alex. Grant, esq. of Jamaica, 
Representative in the Hon. 
'House of Assembly for the 
town and parish of Port Royal 
Tliom^aS'; Rennie Stracban,; esq. 
of Tame 

Diincan Cowan, ,esq. 'merchant, 

■ Edinburgh ' 

Alexander Cowan, esq. merchant, 
Edinburgh " ' 


William Dickson Watson, esq* 
John Hepburn, esq of Coi- 

quhalzie 

Major 'Alexander Macdonald, 
Royal Horse Artillery 
Captain Archibald Campbell of 
Askomel, Royal Artillery 
Anthony Murray, esq. of Crieff 
Michael M‘^MiiIan 5 esq. mer- 
chant, Glasgow 

William Johnstone, esq. of tlol- 
meadow 

John Clapperton, esq. of Spye- 
law 

JEneas Falconer, esq. Blackhills, 
Nairnshire 

And. Bennet, esq. of Muckraw 
William Smith, esq. M. P. for 
Norwich, Honorary Member 

Sir John Pringle of Stitcheil, 
Bart 

Sir David Maxwell of Cardoness, 
Bart 

James Urquhart, esq. of Mel- 
, ,, drum, Sheriff of Banffshire 
George Harley Drummond, esq. 
of Dnimtochty 

Robert Barclay Alkrdice, esq. 
of TJrie 

William Cunningham, esq. of 
Lainsliaw 

Colonel Archibald Moore, Vice- 
Lieutenant and Colonel of the 
■ Buteshire Local M,ilitia 
Lieut.-Col. Alexander Campbell 
of Posshiil, Lanarkshire 
Walter 'Williamson, esq. of Car- 
drona 

Robert Clark, esq. of Comry 
David George SaEdeman,«esq. 

of SpringlaocI, Perthshire 
Colin ' Campbell, esq. merchant, 
Glasgow 

The Rev. G. T. ifainilton, mi-' 
nister of 'Ashkirk « 
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Captain James Laskejj Grailo- IMk Januari^ igl£ 
way Militia The Hon. Baron Clerk Eattray 

Win. M^Dowallj esq, of Woolmet Sir George Clerk of Peimycuik, 

Bart. M. P. 


Sth Jamiary 1811. 

Henry David Erskine, esq. of 
-A mondell 

James Drummond, esq, M.P. for 
Pertli shire ^ 

Colonel Sir Alexander Leith, 
younger of Freefield 
John Gordon, esq. of Cairnbulg 
William Calder, esq. merchant, 
Edinburgh 

George Garden Bobinson, esq. 

Banff ^ 

Kenneth Francis Mackenzie, esq. 
Bobert Buchanan, esq. Glasgow 
Captain Charles Gregory, 6th 
Dragoon Guards 
Captain Archibald Campbell, 
Chamberlain to his Grace the 
Duke of Argyll 

James Stewart Robertson,* esq. 
of Edradynate 

William Henderson, esq. mer- 
chant, Edinburgh 
Thomas Megget, esq, W. S. 
Lieut.-CoL Alexander Macdon- 
ald of the 76th Regiment 
Peter Couper, esq. W. S. 

Mr John Thomson, bookseller, 
Edinburgh 

My 1811. 

Right Hon. Charles Lord Lin- 


Lieut.-General Sir David Baird 
of Fernton, Bart. G. C. B. 

George Sinclair, esq. younger of 
Ulbster 

Gen. Alexander Hay of Bannes 

John Dunmore Napier, esq. of 
Ballockinrain 

John Spottiswood, esq. of Spot- 
tiswood, solicitor, London 

Arthur Nicholson, esq. of Loch- 
end 

John Borthwick, esq. younger 
of Crookston, advocate 

Anthony Maxwell, esq. of Cul- 
toquhey 

Nicol Allan, esq. Manager of the 
Hercules Insurance Company 

JEneas Macbean, esq. W. S. 

James Macdonell, esq. of Milne- 
fieid, W. S. 

Jas. Wyld, esq. merchant, Leith 

James Robertson, esq. ironmong- 
er, Edinburgh 

Jas. MTnncs, esq. writer, Edinr. 

Thomas Johnston, esq, of Un- 
derwood, writer, Edmburgli 

mix June ISIS. 

^ Most Noble William, Marquis 
of Lotliian 

Sir Alexander Campbell, Bart, 
of Aberuchill 


The Hon. CoL Hugh Aihuthnot 
Kay,esq. younger of Smith- 
field and Haystoun, advocate 
Murd, M^Laine, esq. of Lochbuy 
Wiiiram Alexander Mackinnon 
of Mackinnon, esq. 

Wm. Sinclair, of Freswick 
John^acdoiiard^ esq. of Sanda 
Alex. Macduff, esq. of Bonhard 
dohn Harvey, esq. W. S. 

John Muixay, esq. W, S. 


James Hunter, esq. of Tiiursfoi 
M* Buaure, 

William Niven, esq. of iHldton 
and Kirkbride 

Hugh Hutcheon, esq, of South- 

field 

Wm. Hunter, esq. of Ormistown 
James Crichton, esq. of Friars- 

carse 

J ohn Donaldson, esq. of AcIfetOT^' 

W.S. * 
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Wiiiiam Harfey^ esq. of Glasgow 

Hector Ficdenok McNeil, esq. 
of Gallodiiilj 

David Stewart Galbreatli, esq. 
of Loclisanisii 

JoliE Fraser, esq. Cullen House 

Robert Morton, esq. jew^eller, 
Edinburgh 

12^/^ January 1813, 

Sir Alexander Ramsay of Bal- 
main, Bart M. P. 

Major-General Wiiiiam Bumet 
of Banchory Lodge 

William Nairiie, esq. xlssistant 
Inspector General of BaiTacks 

Patrick Maxwell Stewart, esq. 
son of Sir M. S. Stewart, Bart. 

Sir John Buchan Hepburn of 
Letham, Bart. 

Edward Boyd, esq. of Merton- 

Ml 

William Mackintosh, esq. of 
Millbaiik 

James Carnegy, esq. of Balna- 
moon 

Dugald Campbell, esq. of Ril- 
daloig 

Lieut.-Col. David Rattray, 63d 
Regiment 

Major John Grant of Achter- 
bimr 


David Lousoii, esq, town-clerk 

of Arbroath 

SlBth June 1813. 

^ Right Hon. George Granville, 
Earl Gower, M. P. 

^ Right Hon. Archibald, Lord 
Douglas of Douglas 

John Wauchope, esq. of Ed- 
monstone 

Alexander Leith, esq. of Free- 
held 

Robert Dalrymple Horne El- 
phinstone, esq. of Logie-El- 
phinstone 

John Ramsay, esq. of Barra, 
Aberdeenshire 

James Hay, esq. of Monksliili 

Walter Bigham Lawrie, esq. of 
Redcastie 

George Scott Elliot, esq. of Lar- 
ristone 

George Reid, esq. of Ratliobank 

Adaiu Duff, esq. advocate, She- 
riff of Edinburgh 

Wiiiiam Horne, esq. of Stircock, 
advocate, Sheriff of Hadding- 
tonshire 

William Macdonald, esq. of Cal- 
ley-Stratliardle, Pertlisliire 

James Grant, esq. of Biicht, 
Provost of IiiTeniess 


Robert Lawson, esq, of Balii- 
more 

Captain. Alexander Camming of 
Doebarn 

J)S: James Bayne, physician, In- 
verness 

George MacDougall, esq. Edin- 
buf-gli 

Eddington, esq. mer- 
Glasgow 

John^ Mackenzie, esq. writer, 
Edinburgh 

Rev. WilKam Gillespie, mimster 
of Kells 

Hope, residing at Glen- 


Thomas Gilzean, esq. of Bun- 
achtoa, sometime Provost of 
Inverness 

John Brander, esq. of Pitga- 

venny 

Wm. Young, esq. of Inveriigic 
Patrick Seller, esq. of Wesliicld^ 
Andrew Christie, esq. of Ferry- 
bank 

Dr Henry MLaggan, Eeffowof 
the Royal College of Physi- 
cians, Edinbargli 
George Ramsay,* esq. of I»cl'iy re 
George Irving, esq. merehant, 
London 
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Robert Jolmston, es?q. merchant, 
Edinburgh 

Right Hon. Alex. Henderson, 
Lord ProYost of Edinburgh 
John Reid, esq. merchant, Leith 
Charles Oliphant, esq. W. S, 
William Beil, esq. W. S. 

James Swan, esq. W. S. 

John Archibald Campbell, esq. 
W. S. 

James Gordon, esq. of Revack 
Alexander Stevenson, esq. solici- 
ter, Edinburgh 
Dr Robert Burt, Edinburgh 
Major Alexander Mackaj of 
Lagan, Argyllslhre 
John Fullerton, esq. late of Ja- 
maica 

Rev, James Bryce, late ininister 
of Strachan 

Mr James Canning, residing at 
Shiels, Kirkcudbright 


John Learmonth, esq, TO^rchmnt, 

Edinburgh 

Robert Wiiliam Hamilton, esq. 
Edinburgh 

Capt. John Cheape, Edinburgh 
Major Hugh Macgregor, of the 
91st Regiment 

Robert Gordon, esq. Croughlie, 
Banffshire 

Robert Wight, esq. accountant, 
Edinburgh 

U Julij 1814 

The Right Hon. Charles, Lord 
Colchester, Honorary Member 
Michael Stewart Nicholson, esq. 
of Carnock 

Ro. Downie, esq. of Appin, M.P. 
Angus Mackintosh, esq. of Holm 
Thomas Morrison, esq. of Eisick, 
M.D. 

Charles Alexander Moir, esq, of 
Leckie 


11 January 1814*. James Eddington, esq. of Gar- 

Right Hon. Alexander, Earl of gunnock 

Caithness Lachlan Mackintosh, esq. of 

Major-Gen. the Hon. Alex. Duff Raigmore 
Sir John Marjoribanks of Lees, William Tail, esq, of Pirn. 

Bart. M. P. Capt. John Boswall Donaldson 

Kirkman Finlay, esq. of Castle of Wardie, R. N* 

Toward David Dick, esq. of Glehsheal' 

Sir Charles P^orbes of Edin- John Carfrae, esq. of Glenboig 
glassie, Bart. M. P. Dugaid Macdougald, esq. of 

Thomas Graham Stirling, esq. Gallanich 
of Airth Wm. Don, esq, banker in Forfar 

Major Alexander Francis Tay- The Rev, Geo Craig Buchanan 
lor, Ilothieinay House of Mackeanstoii » 

Major Robert Macdonald, Royal James Caird, esq. of Dnimfad 
Horse Artillery George Nelson, esq, factor on 

Garden Duff, esq, of Hatton the estate of Karnes, Bute. " 

John Gordon, esep of Aitkenhead 
Wfi. Trotter, esq. J . lOtli 

Wm. Galloway, esq. Sm Walter Scott of Abboteford, 

John Mill, esi ^ j” Edm- 

Thos. Allan, banker in Edin. James Rose, esq* oaijof ^the 
George Miller, esq. of Frankheld Commissioners of Bxise* 
George Meek, esq. of Gampfield Archibald Farquhar^njs of 

Finzean, M, F. 
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Wiliiafci^Eaiasayy esq. banker, 
Edinburgh 

Robert Jameson, esq. adTOcate 
Br G-eorge Wood, Edinburgh 
George Burnet, esq. St Andrew'^s 
Square, Edinburgh 
John Pitcairn, esq. younger of 
Pitcairn 

John Bowie, esq. of Cambsiscan, 
solicitor G. P. Office 
John Baird, esq. of the Shots 
Iron- Works 

Rev. John McKinnon, minister 
of Slate 

Mr John Elder, merchant,^ Slate 
Mr AlexaniierLaing, residing at 
Newton House 

Mr William Sibbald, architect, 
Edinburgh 

Mr James Brown, architect, 
Edinburgh 

Mr James Allen, merchant at 
Grangemouth 

Mr Arch. Pollock, merchant at 
Grangemouth 

$d Jtdn 181^. 

Field-MarshalHisGraGe Arthur, 
Buke of Wellington, G. C. B. 
Monorari^ Membci' 

Most Noble John, Marquis of 
Bute 

Sir Thomas Livingstone of 
West-quarter, Bart. 

Stewart Menries, esq. of Cul- 
dares 

Wm. Napier, esq. of Blaekstone 
Col. Bavid Stewart of Garth 
Norman Lockhart, esq. W. S. 
James McNair, esq. of Glasgow 
John Henry, esq. of Corse 
Wm. Cochrane, esq. of Ladyland 
John Iisaes Crawford, esq. of 
BelMeld,Cieghorn-House,La- 
narkshire 

Duncan Shaw, esq. factor to 
Cknranald 


9 ^/?. 1816 . 

The Hon. Lady Hood Macken- 
zie of Seaforth 

Bight Hon. Robert, Lord Bel- 
haven and Stenton 

Right Hon. Wm. Adam, Lord 
Chief Commissioner of the 
JuryXourt 

Admiral the Hon. Sir Alexander 
Cochrane, G. C. B, of MurdL 
ston, Lanarkshire 

Sir James Balrjmple Hay of 
Park-place, Bart. 

James J. Hope Vere, esq. of 
Craigiehall 

John Shaw Stewart, esq. advo- 
cate, son of Sir M. Shaw 
Stewart, Bart. 

John Tail, esq. younger of Pint, 
W. S. 

George Wigham, esq. of Halli- 
day-hiil, Dumfries-shire 

Br Francis Buchanan, late of 
India 

Patrick Robertson, esq. advocate 

James Saunders Robertson, esq. 

W.B.. 

William Fraser, esq. of Glen- 
mead, W. S. 

Charles James Fox Orr, esq. of 
Thornly Park, W. S. 

Ro. Kerr, esq. surgeon, Porto- 
bello 

Capt. Charles Grant, Tombreck- 
achie, Banffishire 

Jo. Young, esq. George Street, 
Edinburgh 

Thomas Beveridge, esq. Edin- 
burgh 

Donald Mackintosh, esq. writer, 
Edinburgh 

Captain Simon Fraser, l&wfcky, 
Inverness-shire 

istjdfmt 

Bight Hon. Charles Grant, M.P, 

Sir Robert Keith Bkk of Pres- 
toiiheld, Bari. 
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• Colonel Sir Colin Campbell, 
K. C. B. 

Bob, Abercromby, esq. younger 
of Birkenbog and Forglen 
diaries Fraser, esq. of Inverak 
iocliy and Castle Fraser 
Lieiit.~CoL Martin Lindsay, TStli 
Regiment 

James Hunt, esq, of Pittencrieif 
James FouHs, esq. of Woodhall 
Alex. Brodie Campbell, esq. of 
Forneighty, Hon. East India 
Company’s Service 
Watkio Williams Massie, esq. 

Hon. East India Co’s service 
William Mackintosh, esq. of 
Qeddes 

John S. More, esq. advocate 
Thomas Mackenzie, esq. of In- 
verinnet, W. S. 

Robert Campbell, esq. younger 
of Auciimanoch 
Arthur Campbell, esq, W. S. 
Hugh Macqueen, esq. W. S. 
Donald Mackintosh, esq. W. S. 
James Brown, esq, accountant, 
Edinburgh 

Capt. Allan MacCaskill, Hon. 

East India Co.’s Service 
Capt. Gilbert Macdonald, late 
of the Scots Royals 
David Watson, esq*, writer, Edin- 
burgh 

James Lyon, esq. solicitor, Edin, 

IMh January 1817* 

Major-General Sir John H* Dal- 
^ rymple of Cranstoun and 
Gousland, Bait. 

Sir Charles Macdonald Lockhart 
of Lee and Carnwarth, Bart. 
Richard B. J ohnstoneHonyman, 
esq. younger of Armadale 
Charles Lenhbx Ciimming 
Bruce, esq. of Rosile and 
Kinnaird * 


• * . 

Walter Campbell, esq. of Shaw- 
field and Hay, M. P. 

George Forbes, esq. banker in 
Edinburgh 

Alex. Norman Macleod, esq. of 

Harris 

John Campbell, esq. of Saddeli 
Robert Graham, esq, advocate 
Colonel Roderick Maciieil of 
Barra 

Robert Maclachlan, esq. of Mac- 
lachlan, advocate 
James Stewart Hall, esq. late of 
India 

Colonel William Macleod, Hon. 

East India Co.’s Service 
Lieut-Col. Donald Macdonald 
late 9^d Highlanders 
Major Archibald Menzies, 
Regt. or Royal Highlanders 
Alexander Fraser, esq. late Lord 
Provost of Aberdeen 
Geo. More Nisbet, esq. of Cairn- 
hill 

Andrew Skene, esq. of Lethinty 
Geo. Aug.Bortliwick, esq. M.D. 
Donald Horne, esq. W. S. 

Hugh Tod, Esq, W. S. 

Robert Sutherland, esq. of St 
Vincent’s 

William Maegiliewmy, esq, of 
Mocho Plantation, Clarendon, 
Jamaica 

Jo. Stewart, esq. of Fasnacloich 
Richard Prentice, esq. solicitor- 

at-Iaw 

Wm. Murray, esq. banker, Taia, 
factor on the estate of Balm- 
gown 

Tho.Fraser, esqXicutenaiitE.N. 
James Scott, esq, accountant, 
Edinburgh 

Peter Macdowall, esq., account- 
ant, Edinburgh 

Arch, Duncan, esq, writer, Edin* 
Donald Stewart, esq. factor on 
the estate of Hams 
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“ • 801/a June 1817. Lietit-General James Dunlop of ^ 

Sir Wm. Piirves Hume Camp- Diinlopj M. P. 

'beli of Marchmoiit, Bart. William- Campbell Plamiiton, 
Sir James Wemyss Mackenzie esq. of Winton 
of Scat^rell, Bart. M. P. John Corse Scott, esq. of Sinton 
Capt. Sir Tho. Cochran, E. N. William Blair, esq. of AYontouii 
Colrn Campbell, esq. of Strachur John Crawford, esq, of Auchiii- 
James Wright, esq. of Lawtown ames 

Dr James Hamilton of Corwar Patrick Grant, esq. of Redcastle 
Lieiit.-Col. John Campbell, Hon. Robert Muirhead, esq. of Croy- 
East India Co.’s Service leckie ' 

Daniel Macdowall, esq,- of the Samuel Cooper, esq. of Ballin- 
Island of St Vincent’s dailocli 

Alex. Gordon, esq. Great King John Ure, esq. of Croy Cun- 
Street, Edinburgh ningham 

Samuel Parkes, esq, of Goswell Peter Buchanan, esq.ofAucIimar 
Street, London Tho. Gordon, esq. of Buthiaw 

James Dunsmure, esq. Secretary Lieut.-Col. W. A. Gordon, late 
to the Herring Eishery Board 50th Regt. 

Major Dugaid Campbell, Royal Major Malcolm Macleod, late of 
Artillery Bengal 

Capt, Donald Macdonald Royal Alex. Chancellor, esq. of Shield- 
Engineers hill 

Capt. George Robertson, Hon. John Morison, esq. S. 

East India Do.’s Service Mathew N. -Macdonald, esq. 
Stewart B. , Ingiis,, esq. late . W. J- 

King’s German Hegioiay,: David- -Greig, esq. W. S. 

Bugall Gilchrist, esq. of Ospis- Walter Campbell, esq. of Sim- 
dale deriaiid 

IViliiam Monro, esq. of Achany Capt. Alexander Fraser, Royal 
Tho. Macmillan, esq. younger Engineers 
; of Shorthope, W. S. Capt. Ranald Macdonald, late 

George- -Graham, esq. late of Cas- 9Sd Highlanders 

safuar - Captain Charles Macgregor at 

Ami Taylor, esq. of "Westbarns Deiavorar 
Andrew Bell, esq, late merchant, William Mackenzie, esq. late of 
m Leith' - - 'Calcutta - 

Robert Buchan, esq. painter, Alex. Ponton, esq. of Cainiley 
Edinburgh John Mackinlaj, esq. of Rodisay 

Ja, Sands, esq. at Blarcessnock Robert Thom, esq. of the -Roth- 

say Spinning M-ills - - - 

- January 1818. ■ John Barclay, esq. M, D.*Ediii- 
* Right Hon. Thomas, Earl of burgh' ' 

Elgin and. Kincardine ^ James Bauiiders, -esq. D. 

Right Hon, William, Lord Na- , .Edinburgh’ *' 

^pier . Rev. Angus Mackellar,;;iiiinister 

Sir- 'Alex, C. Maitland Gibson of of Pencaitland 
„;':.:Pliftonhall 5 Bart. 
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^ * Alex. Craig, esq. merchantsEdin- 
burgb 

John Craig, esq. [merchant, Edin. 
John Fred. Denovan, esq. Leith 
Donald MacIntyre, esq. writer, 
Glasgow 

m July 1818. 

General Francis Dundas 
Lieut -Col John Baillie of Leys 
Sir Wm. Baillie of Polkemmct, 
Bart. 

J. R. Smollel, esq. of Bonhill 
John Horrocks, esq. of Tille- 
heun 

JamesBaikie, esq. of Tankcrness 
Alex. Garthshore Stirling, esq. 
of Craigbarnet 

John Stirling, esq. of Black- 
grange 

John Bonar, esq. younger of 
Kimmerghame, banker, Edin- 
burgh 

Win, Macdonald, esq. of Bali- 
share 

Alex. Scot, esq. of Trinity- 
Mains, W. S. 

William Waddell, esq. of Easter 
Moifat, W. S, 

J ames J ardine, esq. civil-engineer 
Capt. William Burn Callender 
of Prcstonhali 

Donald Stewart, esq. residing at 
Audi 

19.th January 1819. 

Right Hon. Francis, Lord Elcho 
Right Hon. Charles, Lord Stratii- 

avon 

Right Hon. John, Lord Glen- 

orchy 

RiglU Hon. David, Earl of Airly 
Right Hon. Lord Patrick James 
Herbert Stewart, M. F, 

John* Arch, gt^vart, esq. young- 
er of Grandtuliy 
James Mwaj, esq. of Aber- 
c§imey 


Wm. Robert Keith Douglas, esq. 
M.P. t. . H 

John Campbell, esq. ofEIairhall 
John Pringle, esq. of Clifton 
Alex. Buchanan, esq. of Arnpriof 
Woodbine Farish, esq. Chair- 
man of the Board of Excise. 
Major A. Leith Hay, younger 
of Rannes 

David Anderson Blair, esq. of 
Incliyra, advocate 
J. White Melville, esq. of Mount 
Melville 

Elias Cathcart, esq. younger ol 
Allowaj, advocate 
John Whitshed Plawkins, esq. 

of Duniiichen, advocate 
Grseme Mercer, esq. of Mavis- 
bank 

Andrew Hooter, esq. of Holy- 
busb, Ayrshire 

Robert Bruce, esq. Sberilf-de- 
piite of Argylesbire 
Robert Davidson, esq. advocate 
George F. l^Iackenzie, e»q. of 
Allangrange 

Hugh Fraser, esq. of Eskdale 
John Black, esq. of Ardmannoeb 
Anthony Macdonneil, esq. of 
Lochgary 

Lieut. -Col. John Macdonald of 
Dalchosnie 

John Crawford, esq. late Resi- 
dent at Java 

Robert Graiiberry Baillie, esq. 
of Coulierallars 

John Anderson, esq. of Glads- 
■wood 

Pat. Sanderson, esq. banker, 
Edinburgh 

Ro. Banks, esq. of Craighead 
John Macalister, esq» younger of 
Straithaird 

Ja Gillespie Davidson, esq. W. S . 
Humphry Graham, esq. W. S. 
James Pedic, esq. W. S. 

Robert Mackglaslian, esq. of 
Eastertyre, W. S. 
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Georgo^ Mobertson, esq, one of 
tile Keepers of the General 
Records for Scotland 
Adam G. Gecldes, Lesq. Pay- 
master late lOtli Garr. Battm. 
Capt, Wm. Balfour of Elwick, 
R.N. 

George Mackenzie Ross^ esq. of 
Aldie 

Dr Farquhar Mackinnon of 

Kyle, Skye 

Alajor Allan Macdonald, 55tb 
Begt. 

Captain Patrick Campbell of the 
Royal Navy 

Capt. James Macdonald at Cul- 
nakyle 

Robert Fraser, esq. late of Malta 
House 

Quintin Leitch, esq. Chief Ma- 
gistrate of Greenock 
Rob ert Taylor, esq. Blackness 
William Strang, esq. of Lopness, 
Orkney 

James Dallas, esq. merchant, 
Edinburgh 

Wm. Macbepn,,esq,,T^%tin, > 
Alex. Cameron, esq of SuriBam 

2Sth Ju?ie 1819. 

Henry S. Wedderburn, esq. of 
Wedderburn and Birkhili 
William Hay, esq. of Druramel- 
zier 

George Cranstoiin, esq^ of Cor- 
* house, Dean of the Faculty of 
Advocates 

John Grant, esq. of Kilgraston 
Col A. Farquharsonj^Jth Regt. 

or King’s own Borderers 
John Stewart, esq, of Bombay 
Wm. Mitchell, esq, of Parson’s 
Green, Cashier Royal Bank 
Jo, Anderson,^, of Candacraig 
John Wedderburn, esq. Albany, 
London 


Samuel McCormick, esq. advo-’^ 
cate, Sheriff-depiite of Bute- 
shire 

Miles A. Fletcher, esq. advo- 
cate 

Alex. Pearson, esq. W, S. 

Ralph J. Dundas, esq. W . S. 
Tho. Maconochie, esq. W. S. 
Robert Stewart, esq. of Clocli- 
foldich, Dep. Receiver Gene- 
ral for Scotland 

Alex. Lamoiit, esq. younger of 
Knockdow, W. S. 

Rob. Speid, esq. of Ardovie, 
W. S. 

John Buchanan, esq. of Car- 
beath 

Neil Mackinnon, esq. of Deme- 
rary 

Dr Peter Macarthur of Delnies, 
Nairnshire 

William Craig, esq. W. S, 

Alex. Johnston, esq. W. S* 

Adam M^Chyne, esq, W. S, 
Capt. Gilbert Stewmrt, late 6 1st 
Begt, residing at Ailean 
Capt Peter Campbell, Hon. East 
India Co.’s Service 
Daniel Fisher, esq. ^solicitor, E- 
dinburgli 

John Macrae, esq. Sheriff-sub- 
stitute of Ross-shire 
Claud Marshal], esq. Sheriff- 
substitute of Greenock 
James^Maebraire, esq. of Fisli- 
wick-Tiveedmoiith 
John Campbell, esq.Lieut.Iloyal 
Navy 

William Mackenzie, esq. of the- 
S^h Rcgt. , 

Alex, Shepherd, esq- Solicitor, 
Inveiliess 

James Beaton, -esq. do. do. 
Gilbert McArthur, esq. late of 
Demerarav. 
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llth J anuary 1 820 . 

* Right Hon. Alexander George 
Lord SaltoLiii 

Right Hoi^. Thomas, Earl of 
Strathmore 

Right Hon. Sir Samuel Shep- 
herd, Lord Chief-Baron of 
the Court of Exchequer 
Sir David Moocrieff of Mon- 
crieff, Bart. 

Sir Joseph RadclifFe of Mills- 
hridge, Yorkshire 
Robert Diindas, esq. of Arniston 
Thomas Bruce, esq. of Arnot, 
one of the Commissioners of 
Customs for Scotland 
Colonel Wm. Henry Knight 
Erskine of Pittodrie 
Wm. Patrick Grant, esq, young- 
er of Rothiemurchus 
Arch. Nisbet, esq. of Carphin 
Robert Jameson, esq. Professor 
of Mineralogy and of Natural 
History in the University of 
Edinburgh 

Roger Ay ton j esq, ofMurieston, 
W. S. 

Arch. Thomas Fredrick Fraser, 
esq. of Abertarlf 
Samuel Anderson, esq. W. S. 
Gabriel Reid, esq.ofGordonbush 
Major Wm. Cl ones of Cracaig 
William Dunlop, esq. merchant, 
Edinburgh 

Alex. Henderson, esq, Edin. 
Thomas Peat, esq. W. S. 
Francis Suther, esq. at Rhives, 
factor on the estate of Suther- 
land 

Pecer Lamond, esq. merchant, 
Edinburgh 

Claud 'M.uirhead, esq. Publisher 
of the Edinburgh Advertiser 
Capt. John Grant of Firhall, 
Nairnshire * * 

James Andpson, esq. Dep. Clerk 
of Justiciary 
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Lieut-Col. A Mackintosh, Hon. 
East India Cods Service 

mh July 1820, 

Right Hon. David, Earl of Le-^ 
yen and Melville 
Sir William Milliken Napier of 
Milliken and Napier, Bart. 

Tho. Alex. Fraser, esq. ofLovat 
Major-General James Stirling 
J, H. Maclean, esq. younger of 
Ardgower, advocate 
Capt. James Pringle, Royal Na- 
vy, younger of Torwoodlee 
Hugh Macdonald, esq. of Bosi- 
. dale 

Rob. Warden, esq. of Parkhill 
Henry Ritchie, esq, of Busbie 
Wm. Cathcart, esq. of Tower 
Wm. Urquhart, esq. of Byth, 
advocate 

James Hay, esq, of Belton 
James M‘Alpine Deny, esq., of 
Dalswinton 

John Burn Murdoch, esq. of 
Gartincaber, advocate 
Mark Sprott, esq. of Garnkirk, 
advocate 

Rev. Dr John Campbell, Sec. to 
the Society in Scotland for 
Propagating Christian Know- 
ledge 

Capt. William Ogilvie, R. N. 
Capt. Alexander Gordon, R. N. 
Wm. Balfour, esq. merchant, 
Glasgow 

Jo. Smart, esq. merchant, Leith 
Geo. Hunter, esq. of Callander 
James Buchanan, esq. of Buenos 
Ayres, presently residing at 
Portotello 

Walter Morson, esq. M. D. of 
the Island of Mountserrat 
Capt. Simon Macqueen, residing 
at Corrybrough 
And. Clason, esq. W. S. 

Wm. Renny, esq. W. S, 
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Sob. Steartsesq.'Bep. Presenter 
of Signatures in Exchequer 
Sev. ,Mr Laurence Moves, Mi-' 
ulster of Forglen 

""Patrick Cheiiie, esq. Great King 
Street, Edioburgii 
Capt. Will. Henderson of Gloup, 
late 27tli llegt. 

^th Januarij 1821. 

Most Noble James, Marquis of 
' Graham 

Right Hon. John William, Earl 
of Ancrara 

Right Hon. James, Lord Tcf- 
phiclien 

Sir TIio. Dick Lauder of Foun- 
tamliall, Bart. 

John Lee Alien, esq. of Errol 
Lieut.-CoL James Alien of iiich- 
niartiii 

Charles Ross, esq. of Invercar- 
roii,' Sheriff- depute of the 
Count}’' of Sutherland 
James Mellis Nairne, esq. ■ of 
Duiisiiinan 

Wm.' Brodie, esq., of 'Brodie, ad- 
vocate 

John Ay ton, esq. of Indidairney 
Jo. Can-jpbeil, esq. of South-hall 
Robert Graham, esq. M. D. Pro- 
fessor of Botany in the Uni- 
versity' of Edinburgh 
Lieut.-CoL, George Scott ■ 

Simon Macgiiiivray, , esq. mer- 
chant' in London ' 

Ijrm.,' Grant, ' esq. .'younger of 
Coiigaiton 

Aiiffos Macalister, esq. of Bal- 
nakeil 

Capt. Janies Stevrart of Cross- 
mount 

Cha.' S'tewart, esq. of Shierglass 
Jo. ,Men7ics,,esq, of Chesthiii 
Richard Wooley, esq. ■ Wester 
Dairy ' ' ■ ' ' 

Gm Cieghorn, esq, of Weens 


Alex. Thomson, esq. of Baiicho- » 

ry, advocate 

Duncan Matliesoii, esq. advocate 
James Fisher, esq. M. D. late 
Staff-Surgeon to the Army in 
Canada 

Will. Keith, esq. accountant in 
Ediiiburgli 

Tho. Ferguson, esq. W. S. 

Simon Fraser Mackintosh, esq. 
W. S. 

Jo. "Whiteford Mackenzie, esq. 
W. S. 

Jo. Ewing, esq. of Shellagreen, 
advocate in Aberdeen 
Frederick Graham, esq. factor 
to the Duke of Atholi 
Jo. Macfarlane of Muckroy 
Capt. Kenneth MUaskill of Ru- 
diman 

Geo. Ballmgall, esq. M. D. Pro- 
fessor of Military Surgery in 
tile University of Edinburgh 
Tho. Houston, esq. Kintradwell 
Alex, Simpson, esq. Helmsdale 
Capt. John-Mackay, 27th Regt 
.ye^iditig at Farr 
lieut. George Gunn, Half-pay 
Royal Marines 
Alex. Craig, esq. Kirk ton 
Donald M^Crummen, esq. mer- 
chant,' Leith 

Capt. John M^Crummen, 11th 
Regt. of Foot 

Lieut. J; D- Brown, Markle, 
East Lothian 

Mr ''Duncan Gibbs, merchant, 
Inverness 

James Smith, esq. Manager of 
the Deanston Cotton- Works * 

, 2d Mij 1821. - 
Charles , Auguste Count Mercer 
de Flahault .. ® 

The Hon., John "Gray, "eldest 
Son of 'Lord 'Gray 
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Sii“ Arcli. Edmoiistone of Bun- 
* treatli, Bart. 

W m, Blair of Biair, esq. 

Major-Gen. Francis StewartKing 
of Lesmurdie 

James Balfour, esq. of Whit- 
tingliame 

John Macdoiigall, esq. younger 
of Macdoiigall, Captain Royal 
Navy 

Alex. Prino'le, esq. youug’er of 
Whitobaiik 

Wm. Traill, esq. of Wood wick, 
Orkney 

Charles Murray Macleod, esq. 
Hands 

Colonel Ja. Mitchell, 9M Regt. 

Wm. Curie, esq. of Eastiield. 

Alex. Hay Bortbwick, esq. of 
Ilopsrig 

John Bell, esq. of Dunaby 

Thomas Beattie, esq. younger of 
Grieve 

W m. B. Rose, esq. of Ehynie 

Capt. John Macdonell, Iiiiiy- 
honet, Fort-William 

Tho. Gillespie, esq. Ardochy 

Capt. Donald M ‘Barnet Bal- 
locliroan 

Wm. Mitchell, esq. of Gordon- 
hall 

Allan Maepherson, esq. Kin- 
gussie 

James Greig, esq. at Tiillich 

Wm. Young, esq. W. S. 

Tho. Ferguson jzm, esq. W. S. 

William Ellis, esq. Solicitor, 
Edinburgh 

John Anderson, esq. W. S. 

Thomas Darling, esq. Solicitor, 
Edinburgh 

Sylvester Reid, esq. W. S. De- 
pute Clerk of Teinds 

Peter Brown, esq. at Linkwood, 

Elgiif % 

Alex. Peterkin, esq. late Sheriff- 
substitute,^ Orkney 


RobertFIyter, esq, Shefiffi^ubsti-* 
tute, Fort-William 
Peter Falconer, esq. at Craig- 
eiachle 

John Barker, esq. surgeon, Edin-- 
burgh 

Wm. Berwick, esq, brewer, do. 
Wm. Aukl, esq. soap-manufac- 
turer, Leitli, 

%th Jantuirij 

Right Hon. James, Viscount 
Kelburne 

Major Augustus Fred. D'Estc 
Rear-Admiral Sir John P. Be- 
resford, M. P. Commanding 
the Naval Force in Scotland 
Jolm Kay Mackenzie, esq. of 
Cromarty 

Adam Drummond, esq. of Meg- 
ginch. Captain in the Rpyal 
Navy 

Arch. Hamilton, esq. younger of 
Dalzell 

Douglas H. Craik, esq. of Ar- 
bigland 

James Dennistoun, esq. of Col- 
graiii 

Liciit.-CoI. Wm. Chalmers of 
Glenericht 

Dav. Gordon, esq. of Abergeldie 
Alex.' Forbes, esq. of Inverernaii 
Wm. Maepherson, esq. of Blair- 
gowTie 

Geo. Mercer, esq. of G or thy 
John Napier, esq. of Mollance 
Geo. Traill, esq. younger qf 
Kobbisler 

James Afacdonald, esq. younger 
of Balness, advocate 
Allan Maepherson, esq. 9. Har- 
ley-place, New-road, London 
James Davidson, esq. of Colzium 
John Ly ail, esq. merchant, Edin- 
burgh 

Major John Gordon of the ?d or 
Quectf s Eegimenl of Foot 
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Major ’Tloiiald Macdonald of Donald Macabster, esq. of Loop - 
Ardmore and Torrisdales captain Hon. 

Mathew Weir, esq. IT. S. Eaet India Company’s service 

John Maclean, esq. manager of lYlilkm MacgilJivray, esq. of 
the Scottifch Life Assurance Bennin Ghadeal 


Company 

James Stuart, esq. solicitor, Edin- 
burgh 

James Ifacgregor, eNC[, of Fonab 
James Wilson, esq. Sheriff-clerk 
of the County of Edinburgh 
Janies Aitcheson, esq. St Cle- 
ment’s YCeiis 

John Rennie, esq. younger of 
Fantassie 

John Brodie, esq. of Scoughall 
Adam Bogue, esq. of Woodhali 
Mr Charles Crawford " 
of East Fortune, 

Mr Alexander Brodie, 

Earnie Mains, .East 
Mr lYilliam Brodie, ^Lothian 
Upper Keith, 

Mr Archibald Cuth- 
bei'ison, Feanston, 

William liiissell, esq. advocate 
Alexander Smith, esq. of Glen*- 
inillan, advocate in Aberdeen 
William Galbraith, esq. younger 
of Biackhoiise, Town-clerk of 
Stirling 

John Maciniies, esq. at Danda- 
leith, Morav shire 
^ Juhj 1822 . 

The Right Hon. Lord Francis 
Leveson Gower, M. P, 

John Balfour, esq. of Trenaby, 

M. P. 

Thomas Durham Calderwood, 
esq, of Pol ton 

Alexander Macintosh, esq. of 
Macintosh 

Alex. Murray, esq, of Broughton 
Captain Houston Stewart, R. N. 
Harry Leith Lunisden^ esq. of 
Aiichiiidoir 


Alexander Henderson, esq. of 
‘Warriston 

John Bonar, esq. of Ratho 
James Hosier, esq. younger of 
Newiandfi, advocate 
Jas.Locli, e^q. barrister-atJaw, 
London 

James Yeitch, esq. younger of 
Eiliock 

Donald Maclean, esq. of Borera 
Dugald Maclachlan, esq. of Kil- 
limore 

John Maclean, esq. of Killunden 
Arch. Douglas, esq. advocate 
James Baliantync, esq. younger 
of Castlebili, advocate 
John Marshal!, esq. advocate 
Alexander Goldie, esq. W. S. 
Pat. Wishart, esq. of Lochcoat, 
W.S. 

James Butter, esq. W. S. 
Alexander Manners, esq. W. S. 
Robert Roy, esq. W. S. 

Mr Samuel Morton, agriciiitural 
implement maker, LeithWalk 
George Johnston, esq. factor to 
the Earl of Eglinton 
14/A Januarif 1828. 

The Hon. William Ogilvy 
Sir Wm. Elliot of Stobbs, Bart. 
James Wemyss, esep of Wemyss, 
M. P. Captain R. N. 

Thomas Legh, esq. M« P. Lynn, 
Cheshire 

Ludovick Houston, esq. of John- 
ston Castle 

Major-General John Dahymple, 
..j^ortii Berwick 

Lindsay, esq. younger of 
Balcarras, Csfptain, Gf^adier 
Guards 


Joseph Murray, «q. younger of John Boswell, esq. of Kingcausie 
Ay ton J as. Harvey, esq. of Castleseraple 
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Janies Smithy esq. of Jordanbill 
* William Smith, esq. Lord Pro- 
vost of Glasgow 
The Rev. Peter Legli of Goi- 
borne-park, Lancashire 
Mark Howard Drummond, esq. 

of Kelty, major, 7^d Regt. 
William Foreman Home, esq. of 
Billie and Paxton 
John Traill Urquhart, esq. of 
Eilsness, Orkney 
Wm. Maxwell Alexander, esq. 
of Mossziel, Upper Gros- 
venor-street, London 
Boyd Alexander, esq. third son 
of the late Claud Alexander, 
esq. of Balkmyie 
Duncan Campbell, esq. of Ross 
John Archibald Murray, esq, 
advocate 

David Scott, esq. of the Bengal 
Civil Service 

Donald Maclean, esq. of Mocho 
Plantation & Hillside Estate, 
Jamaica 

James Macinroy, esq, of Lude 
Francis Walker, esq. oi East 
Fortune 

James Stewart, esq. younger of 
Dunearn 

John Richardson, esq, of Pitfour 
James Webster, esq. of Balrud- 
deiy 

Patrick Kinnear, esq. younger 
of Lochton 

Charles Hunter, esq. younger of 
Seaside 

Jas. Hunter, esq. of Tempiehall 
Robert Bell, esq. advocate 
Jhmes Johnston, esq. of Straiten 
John J. Henderson, esq. advocate 
Hugh Brown, esq. of Broadston, 
Ayrshire 

Geo. Macgaeiien, esq. advocate 
Wm. Taylor, ^q* of Troqueer- 
holm 

John Stewartf esq, of Dalguise 

VOI^. VI, 


Robert Stewartf esq. founder of 
Ardvoriich 

Donald Campbell, esq* of Poh 
mont-bank, Lancers 
Major P. Dunbar, 8d Regimental 
Bengal Cavalry 

Captain Ranald Macdonald, 92d 
Regiment, Military Secretary 
to the Duke of Manchester, 
Governor of Jamaica 
Wm. Alex. Martin, esq. W. S. 
And. Fyfe, esq. M. D. Ediiib. 
James Dunlop, esq. W. S. 

John Pennycuick, esq. younger 
of Soilerie, Capt. 78th Regt* 
James Macallan, esq. W. S. 
Alex. Macartney, esq, manager 
for the Commercial Banking 
Company of Scotland 
Robert W. Niven, esq. W. S. 
John Peter Grant, esq. W* S* 
Geo. Gosset Hill, esq. merchant 
in London 

Duncan Stewart, esq. writer- 
Edinburgh 

John Young, esq. Glasgow 
John Stronach, esq. of Miiiry 
folds, Banffshire 
John Johnston, esq. India-street, 
Edinburgh 

John Fletcher Macfarlane, esq* 
surgeon, Edinburgh 
Alexander Maegrigor esq. 

winter, Glasgow 
Aiex. Dudgeon, esq. Humbie 
Wm. Henderson, esq. secretary 
to the British Linen Compati)^ 
Tlios. Jopling, esq. Coldstream 
Chas. Robson, esq, of Samiestoit 
Archibald Dunlop, esq. distiller, 
Haddington 

Arch. Dickson, esq. of Huntlaw 
Patrick Lindsay, esq. wine-mer- 
chant, Leith 

John Macfic, esq. merchant, 

Leith 

Andrew Dickson, esq. of Alloa 

T t 
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Aiox.^Aticlersorij esq. agent for 
the Bank of Scotland, Inverness 

Itli 

Sir James Kamsaj of Bamff, 
Bart. 

Sir William Jardlne of Apple- 
garth, hart. 

Sir J, Scott Douglas of Spring- 
wood-park, bait. 

Vice-Admiral Sir Philip Hender- 
son Durham of Fordel, G .C.B. 

lieut.-General James Durham 
of Largo 

John Hope, esq. advocate, His 
Majesty "’s Solicitor-General for 
Scotland 

George Robertson Scott, esq. of 
Benliolm 

Gabriel Hamilton Dundas, esq. 
of Dodclingston 

B. Ciiniiingiiam Bontine, esq. of 
Ardocli 

William Doune Gillon, esq. of 
Walllioiise 

Henry Fletcher Campbell, esq. 
of Boqulmn 

Wm. Thomas Carruthers, esq, 
of Dormont 

Will. Stirling, esq, of Content 

Robert Duff, esq. younger of 
Fetteresso 

John Dalzell, esq. of Lingo 

William Young Herries, esq. of 
Spotts 

Charles Grant, esq. of Elchies 

George Dempster, esq. younger 
of Skibo 

Andrew Eoimr, esq. of Kimmer- 
gliame 

John Macvicar, esq. of Keirheld 

Dr Robert Groat of Newhall 

ArchibaldDouglas, esq. younger 
of Adderstone 

I'Villiam Fraser, esq. younger of 
Cuibockie 

Hugh Bose, esq. of Holm 


Major J. J. Mackintosh, Madras 
Artillery, and of Farr, Inver^^ 

iiesshire 

Captain Janies Robertson, R.N. 
Stornaway 

C. G. Maegregor Skinner, esq, 
Lieut. 1st Dragoon Guards 
John James Erskine, esq, one 
of the Members of Council^ 
Prince /)f Wales’s Island 
James Hunter, esq. of His Ma- 
jesty’s 70th Regiment 
John Graham, esq. younger of 
Baliagaii, advocate 
Colin Macrae, esq. of Demarary 
Chai’les Stewart, esq. of Hillside 
Rev. Thomas Gibson of Gleii- 
crosh, minister of Loclimaben 
John Horatio Savigny, esq. Up- 
per Braid 

Dr Lachlan Maclean, Tallisker, 
factor to Sir Hugh Innes of 
Lochalbh, bart. 

l$th January 1824. 

His Grace John Duke of Bedford 
Rigl^Hon. Lord John Hay 
The Hon. Wm. Gordon, Capt« 
R.N. M P. for Aberdeenshire 
Vice-Admiral tlie Hon, Charles 
Elphinstoiie Fleming of Big- 
gar and Cumberoauid 
The Hon. Colonel John Ramsay 
of Dysart ^ I 

The Hon. Jas. Sinclair of Brad- 
iangwell 

The Hon. John Stuart 
Francis Alexander Mackenzie, 
esq. younger ol* Gairlocli 
J. Home Riggs esq. of Morton 
and Downheld 

James Masterton, esq. cf Braco 
John James Hope Johnstone, 
esq. of Annanclale 
'Ewan Baillioi esq. ybmiger of 

Dochfour 
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Biiiicaii Bavidsoiij esq. younger 
^ ’ of Tiillicli 

Clias. Kinnearj esq. of Kinnear 
Patrick Murray Tlirieplandj esq. 

younger of Fingask 
Francis Balfour, esq, of Fernie 
David G-iliespie, esq. of Kirkton 
John Lennox Kincaid, esq. yr. 
of Kincaid 

Lieut.*-Colonel Robert Oswald at 
Diinnikier 

Lieut.-Colonel J. Caxruthers of 
Denby 

Nicol Brown, esq. Westerhaughs 
John Campbell Colquboun, esq. 

of Clathick and Killermont 
J. C. Dunlop, esq. Sheriff-depute 
of Renfrewshire 

Lawrence Craigie, esq. Glendoick 
Theodore T. Elliot, esq. at Braco 
Castle, Capt. Engineers, Hon. 
East India Company’s Service 
Wm. Gibson Craig, esq. younger 
of Riccarton 

William Loch, esq. of Rachars 
John Cross Buchanan, esq. of 
Auchintoshan 

Jamesi Campbell, esq. advocate 
Kenneth Macleay, esq. Newmore 
Lieut.-Col M^Dowaii of Stran- 
raer 

John Siiylair, esq. of Barrock 
Robert Ifnies, esq. younger of 
Thrumster 

George Wauchope, esq, George- 
street, Edinburgh 
Major Wm. Neill of Barweill 
James Dunlop, esq. of Annanhill 
Matthew CuUey, esq. of Akeid, 
- Northumberland 
Robert Diinmore Napier, esq. of 
Bal^kinrain 

Mungo Nutter Campbell, esq. 

merchant, Glasgow 
Thomas Guthrie Wright, esq. 
auditor of Accounts, Court of 
Session 

Alexander Hunter, esq, W. S. 


John Lornts Stwart, esq^^ youn- - 
ger of Glenbuckie 
Andrew Thomson, esq. younger 
of Einioch, W. S. 

John Patullojesq, of Longhaugh^ 
Carlyle Bell, esq. W. S, one of 
the Principal Clerks of the city 
of Edinburgh 

James Lament, esq. Howard- 
place, Edinburgh 
Rev. Francis Laing, rector of 
Lanmais, Glamorganshire 
Patrick Cockburn, esq. account- 
ant, Edinburgh 
David Ramsay, esq. W, S- 
William H. Playfair, esq. archi- 
tect, Edinburgh 
Major Wm. Henry Horsburgh, 
Edinburgh 

William Bum, esq. architect, 
Edinburgh 

Donald Macqueen, esq. of Cor- 
rybrough, Captain M Regi- 
ment Madras Cavalry 
Capt. Allan Maclean, late S6th 
Regiment 

James Cuthbertson, esq. of Seton 
Mains 

James Macdonald, esq. of Flo- 
digarry, Captain Hon. East 
India Company’s service 
Alex. Kidd, esq. proc. 30 seal of 
the High Court of Admiralty 
And. Mackean, esq, of Lochar- 
woods 

Captain James Fullerton, of His 
Majesty’s SOth Regiment 
Wm. Wilkie, esq. Ormistonhili 
Alex. Hector, esq. writer, Edinb. 
Robert Cliristie, esq. accountant, 
Edinburgh 

Mr John Lyon, governor of 
Watson’s Hospital 
Lome Campbell, esq. factor to 
the Duke of Argyll, at Rose- 

neath 

Stewart Ryrie, esq. of the Com- 
missariat Department 
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Mr Piiiicaii Stevenson, printer Wm. Deans, escp at Stewarton 
to tile University of Edinburgh David Casscls^ esq. younger ot 
Archibald W aldie, esq, agent for Arnprior 

the Commercial Banking Com- John Allan, esq. of Linkfield 
, pany at Iielso Alex. Duncan, esq. of Giexidivme 

Number of ejrhfmg Jleiiibers hi January 18 ^ 4 , Fourteen HimfF 

red and Sixty-mie. 


No. il. 

LIST qf* President, ¥ke-Presidcyits, and other Office-bearers, and 
of the Directors, Ordinayy and Extraordinary, for the Year 
18^4 


PRESIDENT, 

His Grace Alexander, Duke of Goedon, K, T. 
VICE-PRESIDENTS. 

Right Hon. George Marquis of Tweeddale. 

Right Hon. Thomas Earl of Elgin and Kincardine, 
Right Hon, P. R. Burrel Drummond, Lord GwyDYii. 
Right Hon. Sir John Sinclair, Bart. 


Gilbert Innes, Esq. of Stow, Treasurer. 

R. Macdonald, Esq. of Staffa, Secretary. 

Claud Russell, Esq. Accountant, Auditor (ffi Accounts 
Messrs Lewis Gordon and Charles Gordon, Dryutc- 
Secretaries and Collectors. 

Mr James Mack ay, Jeweller and Medalist. 

The Very Reverend George H. Baird, D. D. Principal 
of the University of Edinburgh, Chaplain. 

ORBINAR F DIRECTORS, according to sen loriiy 

N. B, — Seven Ordinary Directors, senior on the Inst li, the 
time, go out annually, and a like number arc Ekciecl * 


1. Thos. Allan^ esq. of Laiiris- 
ton, banker, Edinburgh 
Claud Bussed, esq. account- 
ant, Edinburgh 
J- Graham Dalbell, esq. ad- 
vocate 

Joseph Gordon^ esq. of Carrol 


Charles Oliphant, em* W, S, 
Robert Gra n a m, esq. advocate 
Lieut-Gen. Graham Stirling 
of Diichray and Auchyle 
Alexander LiiiNGLEr esq. of 
Wliitcbank 

James Grant, esq. W: S. 
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10. Col David Stewart of Garth 

James Farquhar Gordon, 
esq. of Locharwoods 

Alex. Young, esq. of Harbum 

Sir John Hope of Craighall, 
Bart. 

James Jardine, esq. eivil en- 
gineer 

Adam Fergusson, esq. Wood- 
hill 

Robert Patrick, esq. of 
Hazlehead 

Dr Thomas C. Hope, Profes- 
sor of Chemistry in the Uni- 
versity of Edinburgh 

George Macpherson Grant, 
esq. of Ballindalloch and 
Invershie, M. P. 

John Barclay, M. D. Edin- 
burgh 

20. Henry Jardine, esq. of Har- 
wood 


RoeerI? I>alrympl| Horn ® 
Elphinstone, esq. of Logie 
Elphinstone 

David Monro Binning, esq. 
of Softlaw ■ ^ 

William Macdonald, esq. or 
of St Martins 

Alexander Thomson, esq. of 
Banchory 

James Hunter, esq. of Thur- 
ston. 

H. Home Drummond, esq, of 
Blair Drummond, M. P, 

Dr Robert Graham, Profes- 
sor of Botany in the Unn 
versity of Edinburgh 

G. Robertson Scott, esq. of 
Benholm 

Robert Dundas, esq. of Ar- 
nistoii 

SO. Alexander Osborn, esq. late ' 
one of the Commissioners of 
■Customs for Scotland 


EXTRAORDINARY DIRECTORS. 


1. Right Hon. Lord Strathavon 
Right Hon. Lord Elcho 
Right Hon. Lord Napier 
The Hon. William Maule of 
Panniiire, M. P. 

The Hon. Colonel Francis W. 

Grant of Grant, M. P. 
Major-Gen. the Hon, A. Dufy 


The Right Flon. Sir Samuel 
S H EP HE RD, Lord Chief Bar on 
of the Court of Exchequer 
Sir John Hay of SmitMeld 
and Hayston, Bart. 

Sir Evan John Murray Mac- 
GREGOR of Lanrick, Bart. 

10. Henry 'Mackenzie, esq. 


END- OF VOLUME 'SIXTH. 


NEILL, Peinmk. 




JVbf’ks Published 

By ARCH. CONSTABLE & CO. EDINBURGlJ, 

AND HURST, ROBINSON & CO. LONDON. 

I. The FARMER'’^ MAGAZINE, a Periodical Work, 

esclusively devoted to Agi'icultural and Rural Affairs, from its commencemeat in 
1800 to 1823 inclusive, with a General Index. 23 Volumes. 

II. The GARDENER^s KALENDAR; or MONTH- 
LY DIRECTORY of OPERATIONS in every Branch of 

HORTICULTURE, By Walteh Nicoii. 8vow Fourth Edition. 14s, Boards* 

III. The VILLA GARDEN DIRECTORY; or 
MONTHLY INDEX of WORK to be done in TOWN 
and VILLA GARDENS, SHRUBBERIES and PAR- 

TERRE S. With Hints on the Treatment of Shrubs and Flowers usually 
kept in the Green-room, the Lobby, and the Drawing-room. By Walter Nicoi* 
Fourth Edition. Foolscap Svo. 7s. 6d. boards. 

IV. The PLANTER’S KALENDAR ; or the NUR- 
SERYMAN’S and FORESTER’S GUIDE in the OPERA- 
TIONS of the NURSERY, the FOREST, and the GROVE. 

By the late Walter Nicol. Edited and Completed by Edwaro Sang* Svo. 
2d Edition. With Three Engravings. 15s. boards. 

This Work contains an extended View of the methods of raising Trees firona 
infancy to maturity ; their management in the Nursery, in the Forest, ami 
the Grove ; as well as Hedge-row, and detached Ornamental Trees in the 
Lawn. It shows the methods for raising and managing simple and mixed 
Copses ; with the (Qualities of Soils best adapted to the various kinds of Forest 
Trees, and in which they have attained to the greatest perfection in many 
places, both in England and Scotland. The whole is intended to enable the 
Landed Proprietor engaged in the cultivation of Timber upon his estate, 4o 
adopt the speediest, cheapest, and most effectual methods of arriving at the 
proposed end. 

V. MEMOIRS of the CALEDONIAN HORTICUL- 

TUR-AL ^OCIETY, with coloured Engravings, No, I* to XI* Price 
3s. each, ‘ 

VL MEMpIRS of the WERNERIAN NATURAL 

HIS’rORT SOCIETY, with numerous Coloured Engravings. 3 Vol& 
Svo. • 
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